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illustiationsj but which is destiuctive of their value when used os data for foundiiio’ 
elements upon 

8 Paibahty in observations The selection of large oi special objects fiom motives of 
fancy and not fan samples of the whole disk 

4 Obseivations of differences horn one limb only, lequinng the assumption of the 
diameter, a method which tlie evpeiienced will umte in condemning as needlessly 
laulty, while the ine\peiienced will piotest he sees no objection to it 

5 Measuiemeiits so made (I insttmce Pastorf s, though with aU lespect foi himself) 
that their leduction for my purpose whatever would be attended with vastly 
moie ttouble and less profit than commencing' anew 

0 The attempt to deteimine the diiection of the mendian crossmg the disk by runmu<»- 
the image with telescope fixed aftei settmg down the positions either on a previously 
diawii Clide 01 obtaining a photogiaph I fear the noMous influence of this notion 
moie than any othei, foi while othei faults aie leadily seen and put aside this has a 
semblance of accmacy and may still come to destroy the value of many a futuie 
lewid It IS not so easy to piocuie a "conviction” in this case, for condemnation 
w only be agiecd on by those who have gone thiough much laboui of leductiou 
with disniipomtmcnt in the lesult I have known seveial persons who have 
accumidated obseivations untested by leduction continue to practise t& process, 
when a few hours spent in discussmg their lecoid would convince them of the 
necessity ot changing them method of observation 

1 pass ovei many moie obvious defects depnvmg recoids of all scientific value, such as 
lawings by meie estimation on a scale of less than two mches to the diameter, although 

tiioy me liequently foiccd upon our notice 

In the nc\t place I will biitfly icfei to the discrepancies I hove alluded to in the same 
paiiigi ij)h I found in ith is u cie little mended since 1770, in which M Lalande m liis 
hist memoii gave a table of "Authois ivho have deteimined the position of the Sohi 
Equator” and their lesults These losults, though many aie lespectable, might be 
considered as superseded by tbe moie modem deEeimmationsnf Laugiei, Bohm, Petersen 
Kysceus, Bumclii, and others , but still the results stood thus ^ 

Date ObHoiTor No ofSeodw Kot i jr ■«, 


1844 

i85» 

1841 


Ijaugier 

Bolun 

PeterBon 


»5“34 

5» 


*9 

13 

I 

5 Diff yoluea 

1846 KyseBUB 3 09 

I may perhaps pass over some other determmationB, but tbe above are sufl^cient 
to show the state of the subject It is desirable m passing them m review that notice be 
taken of the very undue prommence of supposed value given to the Elements of Petersen 
(which are quoted from Astion Nachnehten, No 418, Vol 18, p 168) and which are 


7 9 
<5 67 
6 51 

6 38 


76 8 
76 47 
73 *9 

76 38 


1840 

1833 

1841 
1841 
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based on the eight obseivations of one spot denoted m his papei by tlie lettei b It ih 
only to be explained by the cucumstance that m this case the details and theoiy weie 
simultaneously pubhshed, and that the obseivations and tieatment weie conducted by one 
in whose abihty confidence was placed If the spots were absolutely fixed points on the 
SuDj the single senes discussed as it was would have given an undoubtedly good lesult 
for a single senes, but it implied a total forgetfulness of then vaiiabihty of form and 
motion for this lesult to have been so often in altei yeais quoted with evidently high 
impoitance attached to it The icsult of Hysuus is quoted fiom his Essay, " [Jebei die 
Axendiehung der Sonne von Eudolf Evbuub, Siegen, 1840,” in winch numeious but 
not convenient fonnulnB will be found, and m winch thiee of Petei sen’s obseivitions 
(including his spot b) are taken foi data The lesult is tlioiefoie of moic weight thoii 
Peteiseu’s own, although it happens to be m each element fuithei fiom the tiutli Di 
Bohm’s Memoii is elaboiate and tlie details of his obseivations and piocesses ue jyiveii 
I find no paiticulai fault with it, but at the same time I attach no pruticulai weight to 
the lesults M Laugiei’s unpublished Memoii, so fin as I could judge fioin thoiopoit 
on it by the lefeiees given in the Gomptes Ilendus of 184l3, was of much lughci value, 
and I stiU hold it to be a mattoi of much legiet that he should have delayed the pubheo- 
tion in the hope of imjuoving Ins lesults, till the piobability has become veiy small oitei 
the lapse of twenty yeais that the public will cvei be fiuthei benefited by it To M 
l/xugiei’s lesults I attached by fai my juiiiupnl confidincc on account of tho iiumbei of 
senes on which they aie bised and the known skill of the Asiiunoiuci I did not adopt 
his results absolutely as my pioMsioml elements, but although I foiget at this tunc the 
exact reasons by which I was led to use slightly diihiiut olements, it is now cuiioiis 
to see that I even then guessed rightly the diiections in which they lequned ooiicctiou, 
for I was led to shghtly mciease his value of the Inclination and diminish his longitude 
of the Node While the position of the Solai Equatoi was thus still afleetad with an 
unknown amount of enoi, the very ideas respecting the Peiiod of Hotation weie at 
fault I shall here give m illustration a possag e fi om the lettei of Bunchi to Schumachei 
of May 27, 1843 "(See Ash on Nachr 483) ’ 

"If I may be allowed, I will, before closing my lettoi, put in a little claim I have to 
pnoiity on a third subject A shoit time since I lead m the jouiiials the Notice of the 
Eeport made to the Academy of Sciences of Pans, by M Aiago, on a work of M 
Laugier, the object of which is to fix with ceitainty the peuod of Solai Botation by means 
of observations of the Spots The learned Semetaiy and Repoiter concluded, and I 
thmk veiy justly, that the calculahons and lesults of M Laugiei weie the best hitheito 
obtamed m this bionch of reseaich And without doubt it must be inteiesirng to see 
how, in the oiigmal memoir of this young Astronomer, he has ascertamed and established 
the existence of piopei motions among the spots he observed. Neveitheless, I have to 
lemark that m the yeai 1817 I obseived at Milan a Solar Spot of long duiation, fiom 
which, by the means of a number of values which piesented a good mutual accoi dance, 
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I obtamedj as the tune of the sidereal or abioluU rotation of the San 25 325 dajS; a lesult 
which differs veiy shg'htly ffom that of Xiaugier My paper^ containing' the deteimination 
and considerations naturaDy connected therewith, appeared in the puhhshed corres- 
pondence of the Baron de Zach (see Vol V pagfes 409—437, and pages 531—530) 
In my calculations I assumed that the spot had no movement of its own, which was 
mdicated very simply by the mvanable size and figuie which this spot piesenled duimg 
three or four successive appeal ances Now, if M Laugier and I thus agiee in the 
amount of the Rotation we must conclude that the Solar Spots aie of two kinds, those 
vhich notably change their place on the Sun’s sui&ce* and those which leiiiiiii con- 
stantly at the same place ” 

It will be 1 emarked that m this passage from the writings of an experienced Asti onomei , 
there was still not the smallest suspicion that the diffeiences of peiiod obseived woie 
systematic, or that they depended in any way on the latitude of the pai ticul ii sjiots, oi 
that the times of Rotation of the general body of the Sun and of its fluid suiface woie 
different, for he speaks of the absolute Rotation of the Sun as detei mined fiom smtnble 
observations of a single spot as a possibihty, and this is after the leseaiches of I^ugiei 
on the subject It wiU be seen that Petersen, m the Memon I have lefeiied to, contents 
himself with showmg that his five spots give discordant values, and Kysaus, repeating lus 
1 eductions, simply remarks that the mean of three spots gives one value with a certain 
probable error, and the mean of two of them a certam othei value Dr Bobni, and 
in shoit all others, leave the subject m the same state Views of incieasing clciuiess 
are however expressed m an admuable httle paper by Dr 0 H F Peteia, now of 
Clmton, New York, published m an early Volume of tlie Tiansactiona of the Ameiican 
Association for the Advancement of Science, entitled "Oontiibutions to the Atmospheio- 
logy of the Sun, m which he draws bs matenals fiom obseivations of some extent made 
7 himself at Naples m 1846, but wbch have remamed unpubhshed, piobably fiom the 
difficulty of procunng admission mto any Tinnsactions of the necos'iaiy numbci of illtis- 
^tions I quote a few sentences finm tbs papei, lemmkmg that I did not leceive it 
from the author tfll my own researches had made oonsiderable pi ogress 

«^e first fact, now, wbch offers itself, m comparmg the hehogiaphic places of one 
^d^the Mme yot for different days, is that the spots are not invaiiably attached to the 
Suns s^ace but have proper motion » « Whenevei m natm*e a motion le 

observed, inducement is given to research of bws and of forces causmg it ” 

A general proper motion of the snots towards the fan ha h« 


the qu^on IS raised naturally Have they any miion abo m 

conne^d with the determination of the time of rotation For, it is dear, if all the spote 
had an equal proper motion in bngitude, the time of the Sun’s rotation, smee it is deduced 


Huffirateut strangely now, but it w a first doubt of Lalande’s mountain peaks bung ; 
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fiom the spots would be wrong' ” other woids, it is the time of rotation 

of the spots which results and not that of the Sun itself” By means of this 

average value of the time of rotation, now, the successive places leave diffeiences so 
significant that there can be no doubt of a very consideiable motion paiaUel to the 
equator The displacements in longitude seem even fai moie considerable than those in 
latitude The annexed table B gives some examples Whethei there be a common 
motion, and in what sense (diiection) cannot be decided m the piesent state of our know- 
ledge of the Sun’s lotation ” 

So neaily did this able obseiver come to the teim in latitude without obtaining it, and 
leave its actual deteimination to me I have gieat pleasui e in lefernng to lus vei y excel- 
lent lemaiks, and paiticulaily in lefeiimgthe leadei to his desciiption of the iioimal 
lustoiy of the piocess of development and renbsoiption of a spot, in which his indications 
aie much in advance of anything else which has appealed on the subject I do not 
intend in this place to wiite fully on the previous labouis of others, especially when the 
tieatment ot the subject has been diiected by diffeient objects in view, but Di Wilson of 
Glasgow, and Sii W Herschel, are two obseiveis whose conclusions aio necessarily 
involved directly oi mdiiectly in every research subsequent to their own. I allude to 
Dr Wilson’s Memoii in order to reinaik that, although I hold lus geueial conclusion 
that the Solai maculm aie cavernous, oi hollows in the general level of the luminous sur- 
face, his specific desciiption and diagiam conveys an impiession which is somewhat 
eiioneous Pnncipallv, that as a general desciiption it is too piecise, theio isinoio 
vaiiety in the appearances than he confesses to, and theie aie marked dopaituies flora his 
dcsciiplion of fonn, which is lather one specific type out of soveial which might be 
adduced, and will be familiar to eveiy one when photogiajiliy has fuiuished us with forms 
on which all, whether observers oi not, may rely Sir W Pleischel’s theory of the section 
of a spot, or lathei Sir John’s modification and impiovement upon it, requmes, in my 
opinion, leconsideiation, particulai'ly since the discovery by Mr Dawes of what I ma'y 
momentarily term the doubly black nucleus The necessity of this loconsideiation will 
be felt on the one hand when due attention is bestowed on its capability of application 
thioughout then duiation to the moie corapheated, as well as to noimal simple spots, and 
on the other hand, when the motion in longitude depending on the latitude as now estab- 
lished IS consideied, at the same time that the constant i elation of nucleus and penumbia 
IS remembeied I do not pretend to have finally formed opinions on the theoiy of the 
spot section, and I find it certainly more easy to frame objections in this mattei than to 
1 era ove them, but I think a ceitain degiee of attention is desiiable to the views of 
Piofessoi Sestiin, as published in the Washington Observations I will add that 
Schwabe’s lemark must m any case be borne in mind— that the depth of the cavity m 
some instances is much less than in others, and is certamly variable Daugier has 
remarked (m a piivate lettei to me) that the so regarded black ground of the nucleus 
frequently appealed to him undei high powers, when the atmosphere admitted of then 
application, as an assemblage of daik points 'with httle interstices, and there was geneial 
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evidence to liia Tninil of a sort of poiositj, he even says resolvahihty, using’ the term as 
apphed to the nehulee As I have not legaided these points of physical mteiest within 
the scope of my researches, I leave them at this point to succeedmg observers as matters 
foi consideiation It suffices for my present puipose that a simple spot is a cavily of 
wbch the nucleus may be regaided as the shallow bottom, ofleiing a tolerable defimte 
centre as a point of observation 

I pass on to the conditions I proposed to comply with m the method to be adopted — 

1 On any day of observation every spot visible and observable with the telescope was 
to be observed and dravn, without preference to small or great 

2 The obseivations of position to admit of great rapidity, m order to be a match to 
the unfavomable dimate m which they weie to be made, and therefore the necessity 
of any adjustment of the telescope to be evaded 

3 The system to be such as admitted of bnef and oiderly record, m a form obviously 
intelhgible at ony future time, and admittmg of a umform and mvanable process of 
1 eduction with as few figures as possible 

4 The system of observation at the same time to be of a high degree of accuiacy, 
without which the great laboui necessanly involved would not be adequately com- 
pensated 

6 The method to be as fni as possible apphcable with any ordinary tdescope without 
special apphances, in order to be available by otheis 

I may not state the whole, foi consideiations of this kind me of the natuie of piophecy 
aftei the event, and do not occui at the time m so orderly a form One method is 
thought of and tried, and found to have objections of one sort, and then anothei, and 
another, tiH the observer finds he is satisfied, and cannot further impiove on himself The 
method I have pursued did not occur at once in its final form, but grew out of a some- 
what lude notion of making the disk of the sun its own cncular miciometer, and the 
piocess of reduction was successively improved, and moie than one volume commenced 
and put m the fire, as means of shortening and_ simphfying the process came mto 
view by practice and trial Firstly, I decided on observing the disk by projecting 
it on a screen placed at some dikance from the eye-piece of the telescope The 
telescope used was my Equatoiial by Simms, of 4 6 inches aperture, and 62 inches 
focal length, possessmg a Imge and flat field, fiom having been constructed for a comet 
seeker, and armed with a positive eye piece of power 26 There is nothing new so fer, 
the very arrangement being to be seen m the eaihest v ork of the Sun, that by Schemer, 
“Rosa Ursma” (p 849), m which the idea is attributed to Gruenbergei, and is agam 
found to be emplo}ed by Hevehus, and delineated by him m his Selenography In the 
focus of the telescope, howevei, I placed two bars of flattened gold wire, at right angles 
to each other (very neaily), and turned approximate^ into the position of being mchned 
46 degiees on each side of a meiidian, or paiaUel of dechnation The mdependence of 
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the result of the hais being exactly placed, is the feature of pimcipal impoitance, as 
doing- away with the necessity of prehminaiy adjustment, and the telescope being- by 
this means always ready for use, witliout the loss of a moment The image of the 
Solar disk, and the cioss bars m focus, was projected on a screen provided with a 
suppoit to hold it in any desired position, and brought out with distmctness by 
placing around the object glass a laige collar, to throw the whole apparatus into 
shade Ihe scieen was of glass loughened and then coated with straw-coloured 
distemper (oi colom mixed without oil), having a dull surface, tiial of various tints 
leading to the adoption of a pale yellow, and glass not being liable to curl or buckle by 
the action of heat oi moistuie The image was first made to bo fiom 12 to 14 inches 
diametei, but it bung intended to recoid the appeal ances to a scale of 12 inches m the 
volume of leproduccd disks, and it being found that in di awing and lecopying the ten- 
dency was always to diaw too laige, the image was shortly i educed to 11 inches, to allow 
foi unintentional exaggeiatioii The telescope was held fiimly in decimation by a rod 
connecting the eye end ind the lower end of the pohu axis In Right ascension an oidi- 
naiy good clamp maintained it in position, and geneially immovably, but if wind caused 
any -vibration it was sensibly felt in Right ascension only The image was of couise seen 
to lun along the scieen flora light to left, the true noith limb being the uppei hmb on the 
scieeii, and contacts weie in all cases obseived at the eastern edge of each bai only In 
Fig 1 IS shown the geneial ariangement, in Fig 2 the lelative positions as pi ejected on 
the SCI een , m Fig 3 the disk of the Sun m its natmal position It is not to bo infeiied 
flora the equality of the cncles in Figs 2 and 3, that the field of view was equal oi nenily 
equal to the Sun’s disk its diameter was about foiu* times that of tlio Sun 
The obseivation consisted fiistly of drawing every visible spot or group to the intended 
scale, and indicating the pniticular nuclei oi points of the nuclei selected foi obseivation 
To these, letters of the alpliabet were assigned as names foi the day, and then the older 
in which they arrived at each bar* written down, before proceeding to note the time The 
disk was next adjusted by moving the telescope and finally clamping it in declination, so 
that the centre should pass a little above oi a little below 0, the intei section of the bais , 
the position of some spot or gioup nearly on the parallel of the centre commonly beino 
the motive of the selection of position, there being no theoietical condition to comply with 
beyond that tlie centie of the disk should be within a moderate distance from 0 The 
disk was then sciewed back by tuinmg the R A handle of the instrument to such a posi- 
tion that it would take 10 or 16 seconds before the first contact of either hmb with a bar 
would take place, and then the handle was gently leleased and a second taken from the 
Chronometer, while the mmute vibiation of the telescope in R A was ceasing of itself 
The times of contact with each bai were then observed and recorded for the Sun’s 
advancmg hmb, each nucleus selected as before named, and Sun’s retreating hmb When 
the number of spots did not exceed 5 or 6, the contacts of both bars could commonly be 
observed with ease simultaneously, and m these cases three sets of passages were taken, 

0 
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occoaons found to he between 2 and 6 mmutes of arc The general effect of the omisaon 
wall be to cause tbe deduced hehogiapbicnl latitudes of aU spots to come out too great 
by a small qimntity which con nevei exceed^ 6, and which becomes zero at the middle of 
the spot’s passage acioss the disk The omission m any case can, theiefoie,have had no 
senmble effect 

Witili the calculated distances and poation-anglee of the points observed, and the 
diawings of detail of each gioup, the disk as observed was reproduced, and laid down for 
each day in a senes of volumes on a scale of 13 mches to the diameter m all cases , and m 
any observatory which may be partiolly devoted to this subject, it wih be desirable that a 
simdai pictoiial lecord on a not less scale, should be repioduced and preserved No meie 
disks axe included in the piesent plan among the lUustrations, as then number forbids the 
contemplation of then being published An equivalent record m a more digested and 
easily comparable arrangement is given mstead, which will find its explanation further on 

I pass to the second stage of tieatment, by which from relative positions on the disk 
are deduced the hehographical elements of each spot 

Let (B.) be the sun’s semidiametei m nunutes of arc, and let P' (S’) (®®® 

Fig 4) then will p, the anguhu distance at the Sun’s centre of S from 0, the apparent 
centre of the surface, or dmection of the earth, be given by the relation 

-I=BmO» + A orp = Bm ^ — p' 

smce in the fig^e 

s= am OSff = Bin.(SOE + BBO) 

0 S OS 

In ITicrure 5 let P be the position of the Sun’s N Pole, 0 N (as before) the meridian 
throughlihe appaient centre, 8 the spot, N D M the Solar Equator, N the ascendmg 

Node, and 

N D M = Ii, the hehographical longitude of 0, or of the Barth at the tune 
0 ss the hflhograplucal latitade of 0 

N 0 P s= O' + the O' heing the mdmation of two planes paasing through the hne 

jounng the centres of the San and Barth, and the poles of the Barth and Bohptio 
respectively, and the angle H the mohnation of two planes passing through the same 
hne, and the poles of the Sun and the Bohptio respectively 
Also let 1=5 N D the hehographical bngitude of S reckoned along the Solar Bqnator fiwm N 

XsD B the Spot’s hehographical latitade 


then in the triangle P S 0 are known 

P 0 S=(A+a+0 + (G+H) =!x Bttppose 
S 0=p, and P 0=90-D 


therefore readily 


6mX=oos/> BmD+auijB cos D cos x 
Bin(L— Q =buix p ooseo X 


which detenmne I and X. 
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The auxiliary angles are readily deduced fiom Fig'uie 6, in which N 0 is pait of the 
echptic, N M the Solar Equatoi, JN" the ascending’ Node^ 0 the diiection of the Earth, 
K the pole of the Echptic, P the Pole of the Sun The known angles and sides me 

M N 0=1 , N 0=i8o° + O — N, N M 0 = 90 ° 

whence 

tan L = cos I tan (O — N) 
sm D = am I (O — N) 
tan H = tan I ooa (O — N) 

Bimilarly tan G = tan u> ooa O 


Tables of these quantities foi every degiee of the arguments weio coni puled with the 
pioviBional elements 1=7° 10' and 1^=74° 30' foi 1854 0, copies of which mo appciKltnl 
to the Pieface , fiom which the lequired values foi each obsoivation wcio found almost by 
interpolation at sight 

I proceed to give a complete example of an observation and the pioccss of reduction 


On page 188 of my thud manuscript volume of observations is found the following 
entry, 


t86o, August 9tli, Thuiaday 
Observed by Mr von Bosc 


pago 188 
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w 

X 
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T 
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m Xros. 1^ 

10 160 Obion =10 39 57 5 Appleton (Clock) Bai 1983 Tli 59 7 
(Tbon tbo skottbos ol oacb group) 
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%9 6 

58 

29 % 

6 

30 4* 

50 

405 

58 

405 

6 

40 3 

50 

51 3 

58 

513 

6 

51 0 

50 

5»3 

58 

51 9 

6 
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0 
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P 

53 
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X 
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u 

53 
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I 
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Q 
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R 

53 
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I 
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X 

'54 
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3 

3 o* 

W 

54 

3 8 

3 

37 

? 

54 
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3 

84* 

s 

54 

10 0 

3 

10 1 

T 

54 

35 3 

3 

S 5 7 

Y 

54 

39 0 

3 

39 I 

K 

54 

48 5 

3 

489 

Z 

54 

57 I 

3 

57 a 

V 

55 

IT 3 

3 

11 5 

0 

9 55 

38 3 

10 3 
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— X 0 


(The numbeis m the last hne are what it would he necessary to apply to the enteicd 
numbers above each, to reproduce the actual numbers of obseivation. An Asterisk 
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mdioatee that the numbei it is appended to was derived by diffeiences with anothei nucleus, 
two or three passing too nearly together for both to be observed at the same time) 

The advantage of entenng the seconds shghtly changed as above is that a &ulty 
observation is at once detected, and that the means can be written down at sight 

On the left hand or opposite page of the same volume, the means are entered in the 
following order, with the required correction to KedhiU Sidereal times 


O, 

P 

Q 

R 

9 

T 

U 

V 

w 

X 

: 

T 

? 

Z 

Oj 

i (O, + O.) 


1860 Aug 9 
A 

9 55 20 000 
55 ao 657 

55 55 100 

56 58867 

57 9500 
57 14900 
57 15900 

57 43 *00 

58 o 633 
58 ai aoo 
58 29 400 

58 40433 

58 51 200 
58 5**33 
9 59 *5 3°° 

57 5*650 
Add 24™ 49*0 


B 

9 56 2005 

57 *475 
57 4^50 

57 5865 

58 1005 

58 *645 

57 3*00 

59 1145 

58 4 75 

58 1 80 

58 840 

58 *905 
58 4875 
58 5715 

9 59 a8io 

57 54075 


The Reduction as copied from the manuscript 


The first part which follows is general for all the spots 
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0 / 
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The following' part is special to the two spots selected foi illustration (Refraction is 
neg'lected) 


i860 

Spot V 

Spot W 

Aug 9 

1 I 

Q 

+77375 
- 9450 

+ 1 88860 
-0 97543 

+ 8675 

+ 7983 

+ 093837 
+ 0 90317 

Log ( 5 -B) 
Log ( a — A ) 

Log ( 3 -B) 
Log(B2— Bi 

1 88860 
a 37438 

-091317 

0 00640 

0 93837 

3 37438 

-1-0 03610 

0 00640 

Diff 

Log tan A 

Diff 

Log COB a 
Log !Z 

9 ' 5 i 432 > 

0 00331 

0 30103 

— 0 90677 

(45 3a 4) 

8 66399 

0 13617 

0 30103 

+ 0 02970 

(45 23 4) 

Diff 

(^+ t) 

Log 5- 
Log (R) 

9 91866 

I 199 

97 3 9 
+ 31 40 

9 10119 

1 199 

46 57 5 
+31 40 

A-f- Gr-f- H + t 

Log p ' 

I 118 

138 7 9 

0 300 

78 1 5 

X 

Log cos p 
Log sm D 

9 7498a 
+ 9 04399 

56 I 0 

13 I 

9 99655 

+ 904399 

7 15 I 

3 0 

p + p ' 

p ' 

Log (i) 

+ 8 79381 

55 47 9 

+ 904054 

7 13 I 

p 

Log cos 

Log sm p 
Log cos D 

— 9 79061 

991754 

9 99733 

+ 9 89575 

9 9^754 

0 04801 

+ 931699 
909917 

9 99733 

+ 9 99044 
909917 

0 00404 

Log sin 

Log sm p 

Log COBOL X 

Log (a) 

-9 70548 

+ 9 86130 

+ 841349 

+ 9 09363 

Log sm (L—/) 

( T ) 

(a) 

+ 06330 

- 50755 

343 x8 8 
4-46 36 3 

+ 10978 
+ 03591 

343 18 8 
+ 7 76 

L 

(L-Z) 

Sum 

- 44535 

195 43 

+ 13569 

235 II 

1 

Log Bin X 

—964870 1 

—36 37 

+ 9 13255 

+7 48 

X 


The whole of the observations without any exception were i educed in the above 
manner in books ruled on the light hand pages for 3 spots to a page and 2 columns foi 
each spot * In the example I insert the symbols in place of the numbers foi the thud 

spot Takmg out the natural numbei ^from the logarithms and adding together (A+<) 
and a, the above give the following two lines m the Catalogue of Spots 


No 

DlBt, 

Pos 

Hel Long 

Hel Lat 

Group 

4386 

4287 

8393 

1363 

142 26 
g2, 20 

0 / 

195 43 
235 II 

+ 1 

O'o 

790 

787 


* It IB cimouB to perceive in tbe first memoir of Lalajido, tliat while mtendmg the utmost brevity, 
he makes two steps of the latter paaHi of the process, first computing the ecliptical longitude and 
latitude of the spot before passmg finally to the hehographicaj It will be noticed also that he 
omits tlie correctiOD p' 
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as they will there be found, and this ends the i eduction Foi finther comparison and 
discussion, it IS convenient next to clem the hehographical longitude of rotation, at least 
approximately, and for rhis purpose a near mean value 25 ^ 880 was provisionally adopted 
from its convenieutly of much subdivision without remamdeis In Table 4 

me given the epo^s of the coincidence of the assumed pnme mendian with the ascendmg 
Node of the Sun’s Equator on this supposition of 25 88 mean solar days for the worhng 
period of lotation As the fi actions of the day are throughout counted in cavil tune 
fiom the preceding midmght 1864—0® 00 heie signifies mean nudmght on December 
Slat, 1868 In Table 6 me written, 1 the day and fraction fiom midmght of the 
observation, 2 the difleience from the preceding epoch of Table 4, 8 this diflFeience 
converted into lotation-angle m the pioportion of 360“ 25® 38, or the angle through 
whudi the prime mendian had lotated since its last coincidence with Node ITie 
deduction of this amount for each day manifestly leaves us a hehogiaphical longitude, 
reckoned m all cases fiom a pnme mendian, which, if our penod be coirect, is constant, 
if incorrect, vanes slowly with the time The conectness or inconectness of the penod 
in any small degiee is of no consequence at this stage of calculation 

I regard a catalogue of positions thus obtained as of httle use without the correspond- 
mg figures of the spots, at the same time that it is impracticable to pubhsh the disks 
singly ns observed I adopted the followmg arrangement which I hope to see approved 
and followed in future records of the Sun Two features require to be illustrated, 1st 
the position of the group on the Sun in reference to the Equator and to the assumed 
pnme mendian, 2nd the changes which each gioup is seen to undergo Accord- 
ingly^ I formed and heie give two senes of illustiations Ist a senes of Rotations as 
observed, m which each group appears once for all m its observed position m its most 
typical aspect, and m which the mendians passmg thiough the centre of the disk are 
indicated foi eveiy day, and 2nd a senes of plates m which each group obseived more 
than once is fully shown by anangmg the lecoided figures of each day under one another 
m succession, from the top to the bottom of the page, the obseivation of the day 
when the group passed the centre of the disk occupymg the middle square This senes 
of illustrations ^ows most forcibly the devastation of the lecord by the badness of the 
chmate, it bemg a rare event for a continuous senes to be obtained The particular part 
of the nucleus of any spot which was observed, may always be found by comparison of 
these sheets with the Catalogue, and thus the reader is put in possession of all the 
mfoimation of the observer with the advantage of having it condensed and arranged for 
further mqmry 

Between the first and second of these senes of diagrams I have mterposed three other 
sheets givmg a condensed view of the distnbutaonin latitude, which though shown m the 
senes of Rotations is not there in a form which the eye can catch at sight In these 
plates the scale is matenally changed by giving 1 mch vertical for IQ degrees of 
latitude, and ^ mch horizontal for each rotation or 800 degrees of longitude The 
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immediate result of this examination, which was published some years since, was to show 
a great contraction of the hmiting paiallels between which spots were formed for two 
yems previously to the minimum of 1856, and soon after this epoch the apparent 
commencement of two fresh belts of spots in high latitudes North and South, which 
have m the subsequent years shown a tendency to coalesce and ultimately to contract as 
hefoie to extinction Whether this is what occurs at each penod of mcrease and 
decrease of frequency of the Spots must be left to obseivers who may follow me to show 
At present it is only probable that such is the case, and another contribution made to the 
facts on the bioad scale which will ultimately elucidate the ongin of this phenomenon 
and instruct us on the question, “ What is a Sun 


Note — On tho conoctions roqimod foi EUiptioity of tho Soliu disk and for Rofi action 


1 In fig 7 let 0 D be diawm parallel to the muior axis of the elhptical disk and 0 D 
lying between 0 N and 0 Aj, let the angle N 0 D=>D, then D 0 Bi=A+D and the 
angle which the majoi axis makes with Bai 33=00° — (A+D) 

If denote the perpendiculai from the centie of the disk on bai 33 at the instant of 
contact w'lth bar B, and a and i aie lespectively the major and minor semiaxes, and 
h^=a^ (1 — c®), it IS well known by the propeities of the ellipse that 

I 

= a (i — t® ran® A + O)® 

and ifjpn IS the similar peipendiculai on bai A that 

a (i — c® COB® A + 1))® 


and in this case we must substitute foi oui pievious equations the following 

— ^^5 sin S 1? (Bj — 3i,) Bin A 

— sin 8 P (A, — Aj) sm A 

from which if we wtite 


we deduce 


tan A' 


Ba-Bi 

Aa — Ai 


tan A' = tan A (i + -I c® cos a A + D) 


and thence, forming tan (A' — A), lastly 

A = A' + 


sm 9 D 


4 sin I" 

2 If the Sun’s polar diameter is less than the equatorial diameter by one thousandth 
pait, then 


6®= — 

500 

and (G+H) being the angle before desciibed, the correction for this assumed elhpticity 
will be 

A A' = + 103" Bin a (Q- + H) 


which will vary from +82" to — 82" smee 2 (G+H) varies from +63° to —68° (about) 

D 
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The conection due to this ciicumstaaice is therefoie negligible m daily computation, but 
may just afPect elements of the Equator as it has a yeaily penod 

3 The efPeot of Refraction may be traced with sufficient accuracy by foUo'amg out 
the general consideration that all distances on the didc parallel to the vatical will be 
pioportionably shortened, while those paraM to the horizon will be unaffected The 
angle D will in this case be the angle at the centre of the disk between the great circles 
drawn to the Pole and the Zemth, +S for E hour angles, and -S for West The 
coirection wiU be of two kmds In the first place, the angle A or the deduced position 
of the bars will be affected, and secondly, the position angle and distance from centie ot 
eacli spot 

If we take as an approximate expression for the refraction at any Zemth distance 

57 " 5 tanZ 

we shall have as the relation of the axes of the disk 

4 = 0 (i — A) wheire * = 57 5 sin i" sec * Z 

Whence the correctiOE of the position of the bars, or 

A — A' = + a8" 75 Bs^ Z am o S 

and each spot fiuthei lequues the conection 

+ r * 008 (A + a + B) m dietonoe firom oentre, 
and 

— * Bm(A + a+B)m position angle 


Ex In spots T and W, August 9 th, 1860 , take 0 =+ 6 ' (the frill value), and the 
compression as above assumed 

Spot V Spot ‘W 


UuooiToctud 

82^92 

144'’ 2,6' 

10,62, 

92° 20' 

Oorrootion for 0 

— 0001 

- I 9 

+ 0001 

— 0 2 

„ Blip 

— 

-08 

— 

-08 

« Eefr 

— 

-OS 

— 

-05 

99 

— oooa 

— I » 

+ 0000 

-IS 

Gorreoted 

8289 

142 22 

1263 

92 17 


In lemailnng the total amount of the three corrections, it will be noticed that in the 
cases selected ffiere happens a concurrence of negative signs 
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QmntiUes used m reducing Sun Spots 


TABLE I 


A O = hourly increment of longitude, for interpolating O 
I = inclination of Sun’s path to a parallel of Dechnation 
Log (E) = Log senu-diametoi in mmutos of aic 
N = 74° 30'foi 18540 

True Node 


Jan 

I 


II 


5JI 


3 ^ 

Fob 

10 


2,0 


ct, 


la 


74 ^9 44 


46 


Juno 10 


74 30 37 


^ ^ 

ism 

18 C() 

0 / // 

0 / 

74 30 38 

74 31 3a 

30 40 

31 34 

30 41 

31 3 <> 

30 43 

31 38 

30 44 

31 39 

30 45 

31 41 

30 47 

31 4» 

30 48 

31 43 

30 49 

31 44 

30 50 

31 45 

30 51 

31 45 

30 53 

31 48 

30 '54 

31 49 

30 55 

31 51 

30 57 

31 5 » 

30 59 

31 54 

31 I 

31 5 ^ 

31 3 

31 58 

31 4 

3a 0 

3t 6 

3a a 

31 8 

3a 3 

31 10 

3a 5 

31 11 

3a 7 

31 13 

3a 8 

31 14 

3a 9 

31 ^3 

3a II 

31 16 

3a la 

3 ^ 17 

3a 13 

31 19 

3a 14 

31 no 

3a 15 

31 ai 

3a ii 5 

31 aa 

3a 18 

31 a4 

3a 19 

31 i6 

3a ai 

31 *8 

3a as 

31 39 

3a 25 

74 SI 31 

74 3a »7 


3 
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Qvmiities ttsod %n reducing Sun S^ots 
Taiklb I — eontwued 


• True Node- 


Jau 1 
11 
ai 
V 

Eeb 10 
W 

Mar d 
za 

Apr I 

II 

%i 

May 1 

II 

Otl I 

SI 

Jnaoio 

30 

July 10 
%o 

K 3^ 

1 Aug 9 

19 

*9 

Sept 8 
18 
a8 

Oct 8 
18 

Nov 7 

17 

a7 

Deo 7 

17 

»7 


74 3» *8 
3* 30 

3 * 31 
3 * 33 

38 34 

3 » 3<5 
3 » 37 
3 * 39 

48 40 
38 4 A 

3 » 43 
3* 43 
3 * AO 
38 4S 
38 49 

3 » 51 

38 

3 » 54 
3 * 55 
3 » 57 
3 * 58 
33 o 
1 33 I 

33 3 
33 4 
33 <5 
33 7 
33 9 
33 10 
33 

33 13 
33 15 
33 

33 18 
33 19 
33 « 
74 33 »» 


74 33 *4 
33 

33 *7 
33 *9 
33 30 
33 3» 

33 33 
33 35 
S3 3« 

33 38 
33 39 
33 41 
33 4» 

33 44 
33 45 ' 
33 47 
33 48 
33 50 
33 51 
33 53 
33 54 
33 5S 
33 57 

33 59 

34 0 

34 » 

34 3 
34 5 
34 I 
34 8 

34 9 
34 II 
34 i» 
34 14 
34 IS 
34 17 

74 34 18 


74 34 ao 

34 a» 

34 *3 
34 *5 
34 a<> 

34 a 8 

34 »9 
34 31 I 
34 3» 
34 34 
34 35 
34 37 
34 38 
34 4 ^ 
34 41 
34 43 
34 44 
34 40 
34 47 
34 49 
34 50 

34 5a 

34 53 
34 55 
34 56 
34 58 

34 59 

35 I 

35 a 
35 4 
35 5 

35 7 
35 8 
35 10 
35 II 
35 13 

74 35 14 


74 35 14 
35 IS 
35 17 
35 18 
35 ao 
35 ai 
35 as 
35 a4 
35 a6 
35 a7 
35 a9 
35 30 
35 3a 
35 33 
35 35 
35 3<5 
35 38 
35 39 
35 41 
35 4a 
35 44 
35 45 
35 47 
35 48 
35 50 
35 SI 
35 S3 
35 54 
35 56 
35 57 

35 58 

36 0 

36 I 
36 3 

36 4 

36 5 

74 3<J 7 


74 36 8 

3® 9 

36 II 

36 18 
36 14 
36 15 
36 17 
36 18 
36 80 
74 5^ ai 


74 a9 89 
89 30 
89 3a 
89 33 
89 35 
89 30 
89 38 
89 39 
89 41 

74 89 48 


la mterpolatiag O from the Nant Aim f iO'^ vrae added for aljerration 
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TABLE II 

The Angle (? 


+ 33 374 

+ 33 36 9 

+ 33 359 
+ 23 34 6 
+ 33 33 8 
+ 33 307 
+ 33 183 

+ 23 154 

+ 33 13 I 
+ 33 85 

+ 33 45 

+ 33 01 

+ 3 * 55 3 
+ 33 50 I 
+ 33 446 
+ 33 387 
+ 33 334 

+ 33 357 
+ 33 186 
+ 33 II I 
+ 33 3 3 

+ 31 551 
+ 31 46 6 
+ 31 376 
+ 31 38 3 

+ 31 185 

+ 31 84 

+ 30 579 

+ 30 47 I 
+ 30 359 
+ 30 24 3 
+ 30 123 
+ 30 00 

+ 19 47 3 
+ 19 343 
+ 19 308 
+ 19 70 

+ 18 538 
+ 18 383 
+ 18 334 

+ 18 8 I 

+ 17 5*5 

+ 17 3<5 5 

+ 17 30 3 
+ 17 3 6 


0 

G 

1 

0 

G 


0 

G 

0 

0 

y 

1 

0 

0 

/ 


0 

0 

/ 

45 

+17 

3<5 


90 

0 

0 0 


135 

-17 

3 <5 

46 

+16 

466 


91 

— 0 

26 0 


136 

~i 7 

20 2 

47 

-1“ 16 

2^9 % 


93 

— 0 

521 


137 

-17 

365 

48 

+16 

“5 


93 

— I 

18 1 


138 

-17 

525 

49 

+15 

53 5 


94 

— I 

441 


139 

-18 

8 I 

50 

+15 

353 


95 

— 5 ^ 

10 0 


140 

-t8 

234 

51 

+15 

165 


96 

— 

359 


141 

— 18 

38 3 

53 

+14 

57 5 


97 

- 3 

17 


142 

-x8 

528 

53 

+14 

38 3 


98 

- 3 

374 


143 

-19 

70 

54 

+14 

186 


99 

- 3 

530 


144 

-T 9 

30 8 

55 

+13 

587 


100 

- 4 

186 


145 

-19 

342 

56 

+13 

385 


lOI 

- 4 

440 


146 

-19 

47 3 

57 

+13 

179 


loa 

- 5 

93 


147 

— 20 

0 0 

58 

4 -I£ 2 ^ 

571 


103 

- 5 

345 


148 

— 20 

13 3 

59 


360 


104 

- 5 

59 <> 


149 

— 20 

243 

60 

+13 

14 6 


103 

- 6 

345 


150 

— 20 

35 9 

61 

+ 11 

5^9 


106 

- 6 

493 


151 

— 20 

47 1 

5 s 

+ 11 

31 0 


107 

- 7 

139 


152 

— 20 

57 9 

63 

+ II 

8 8 


108 

- 7 

383 


153 

— 21 

84 

64 

+ 10 

46 3 


J09 

- 8 

25 


154 

— 21 

t8 5 

<55 

+ 10 

336 


no 

- 8 

26 6 


155 

— 21 

38 3 

66 

+ 10 

0 7 


III 

- 8 

504 


156 

— 21 

376 

67 

+ 9 

375 


II3 

- 9 

14 I 


157 

— 21 

46 6 

68 

+ 9 

14 1 


II3 

- 9 

375 


158 

— 21 

55 1 

69 

+ 8 

504 


II4 

— 10 

07 


159 

—33 

3 3 

70 

+ 8 

366 


II5 

— 10 

236 


160 

—33 

11 1 

71 

+ 8 

«5 

1 

II6 

— 10 

4*53 


161 

—33 

18 6 

73 

+ 1 

385 


II7 

— II 

88 


163 

—23 

357 

73 

+ 7 

139 


II8 

— II 

31 0 


163 

—33 

324 

74 

+ 6 

49 3 


1 19 

— II 

529 


164 

—33 

38 7 

75 

+ 6 

24 5 


130 

— 12 

146 


165 

—33 

446 

76 

+ 5 

596 


I 3 I 

— 12 

360 


166 

—33 

50 I 

77 

+ 5 

345 


133 

— 12 

57 I 


167 

—33 

55 3 

78 

+ 5 

93 


133 

-“I3 

179 


168 

-23 

0 I 

79 

+ 4 

440 


134 

-13 

385 


169 

-23 

4 5 

80 

+ 4 

18 6 


135 


587 


170 

-23 

8 1) 

81 

+ 3 

530 


136 

-14 

186 


171 

-33 

13 I 

83 

+ 3 

374 


137 

-14 

383 


173 

-23 

154 

83 

+ 3 

I 7 


138 

-14 

57 5 


173 

-23 

18 3 

84 

+ 3 

35 9 


139 


165 


174 

-33 

30 7 

85 

+ 3 

10 0 


130 


352 


175 

-23 

22 8 

86 

+ I 

441 



-15 

53 5 


176 

-23 

34 6 

87 

+ I 

18 I 


133 

— 16 

“5 


177 

-23 

359 

88 

+ 0 

53 I 


133 

— 16 

39 3 


178 

-33 

36 9 

89 

+ 0 

36 0 


134 

— 15 

466 


179 

“23 

274 

90 

0 

0 0 


135 

-17 

3 ^ 


180 

-23 

37 6 
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Table II — conhmed 



” 'v 

—as a7 0 
— »S 374 
—as 369 
“*3 *5 9 
—as 340 
—33 33 8 
—33 30 7 
—33 183 

-33 154 

—33 13 I 
-as 8 5 
-as 45 
-as 01 
-aa 55 3 
—33 50 1 

— 33 445 

— 33 38 7 

—33 334 
—33 357 
—33 18 5 
—33 HI 
-33 33 

-ai 551 
—31 405 

— 31 376 

— 31 383 

-31 185 

— 31 8 4 

-30 579 

— 30 47 I 
-30 35 9 

—30 343 

—30 133 

— 30 O 0 

-19 47 3 
-19 34a 
—19 308 
-19 70 

—18 538 
—18 383 
-18 334 
-18 8 1 

-17 5»5 
-17 

—17 30 3 

-17 3« 


-17 

36 

-16 

466 

-16 

39 3 

— 15 

II 5 

-15 

53 5 

-15 

35 a 

-15 

16 5 

-14 

57 5 

-14 

38 a 

-14 

18 6 

-13 

587 

-13 

385 

-13 

179 

— 13 

571 

— 13 

360 

— 13 

146 

— II 

5»9 

— II 

31 0 

— II 

88 1 

— 10 

4^3 

— 10 

336 

— 10 

07 

- 9 

37 5 

- 9 

14 1 

- 8 

504 

- 8 

35 5 

- 8 

»5 

- 7 

383 

“ 1 

139 

— 6 

49 3 

— 6 

a45 

- 5 

59 

- 5 

!* 

345 

n n 


- 4 440 

— 4 186 

- 3 530 

- 3 *74 

-3 17 

- a 35 9 

— 3 10 o 

- I 441 

— I 18 I 

— o 53 1 

— o 35 o 

O 00 


+ a 35 9 

+ 3 17 

+ 3 »7 4 
+ 3 530 
+ 4 18 5 

+ 4 440 
+ 5 93 

+ 5 345 
+ 5 59 ° 
+ 5 345 

+ ^ 49 3 
+ 7 139 
+ 7 383 
+ 8 35 

He 8 366 

+ 8 5° 4 

+ 9 141 

+ 9 37 5 
+ 10 07 

+ 10 336 
+ 10 453 
+ 11 8 8 

+ 11 310 
+ 11 5*9 
+ 13 145 
+ 13 350 
+ 13 57 I 
+ 13 179 

+ 13 385 
+ 13 587 

+ 14 18 5 
+ 14 38 3 

+ 14 57 5 

+ 15 i<55 
+ 15 35 a 

+ 15 53 5 
+ i5 II 5 
+ 16 393 
+ 15 46 5 

+ 17 3^ 


+ 17 3*55 
+ 17 5*5 
+ 18 8 1 

+ 18 334 
+ 18 383 
+ 18 538 
+ 19 70 
+ 19 308 
+ 19 34» 


+ 30 

0 0 

+ 30 

133 

+ 30 

a43 

+ 30 

35 9 

+ 30 

471 

+ 30 

57 9 

+ ai 84 


+ 31 383 

+ 31 376 
+ 31 46 5 
+ 31 551 
+a3 33 

+33 II I 
+33 186 
+33 357 
+33 334 

+ 33 387 
+ 33 446 
+ 33 50 I 

+aa 55 3 
+33 o I 

+a 3 45 

+33 85 

+33 13 1 
+a 3 154 
+ 33 183 
+33 307 
+33 338 
+33 346 

+33 359 
+33 369 

+ 33 374 
+33 375 
















INTRODUCTION 


TABLE III 

The Angles H. D, a^id L 



+7 lO o 

+ 7 99 


I , w / 

+ 6 59 I 

+ ^ 57 4 
+ 6 55 5 
+ f 53 5 

+ <J 514 

+ ^ 49 % 
+ 5 46 8 
+ 5 443 
+ 6 41 7 
+ 6 390 
+ 5 36 I 
+ 6 333 
+ 6 30 I 

4" 5 25 9 
+ <5 235 
+ 6 20 I 
+ 6 16 5 
+ 5 12 9 


+5 57 I 
+ 5 5^8 
+5 48 5 
+5 441 
+5 39 <5 
+5 34 9 
+5 30 » 
+5 «5 3 
+5 303 
+5 153 
+5 10 I 


o 00 
+ 0 75 

+ 0 150 
+ 0 224 
+ 0 29 9 
+ 0 374 

+ 0 449 

+ 0 533 
+ 0 597 
+ i 71 

+ i 145 
+ i 21 8 
+ i 29 2 

+ i 365 
+ i 438 
+ i 51 o 
+ i 58 2 

+ 3 54 

+ 2 12 6 
+ 2 19 7 
+ 2 26 8 
+ 2 338 
+ 2 40 7 
+ 2 47 6 

+ 3 545 
+ 3 13 

+ 3 81 

+3 148 
+ 3 315 
+3 28 I 
+3 346 
+ 3 41 1 
+ 3 47 5 
+ 3 538 

+4 o o 
+4 5 2 

+4 133 
+4 183 
+4 243 
+4 303 
4-4 36 o 
+4 41 7 
+4 47 3 
+4 53 9 
+4 583 
+ 5 3 7 


180 o o 

180 59 5 

181 59 o 

182 58 6 

183 58 I 

184 577 

185 572 
i85 56 7 

187 552 

188 558 

189 55 4 

190 550 

191 54 5 
193 541 

193 53 7 

194 53 3 

195 539 
19^ 535 

197 521 

198 517 

199 513 

200 51 o 

201 50 5 

302 503 

303 500 

204 49 7 I 

205 494 
200 49 I 

207 488 

208 48 5 

209 483 

210 48 I 

211 47 9 

212 47 7 
313 47 5 

214 47 4 
315 472 

215 47 o 

217 45 9 

218 46 8 

219 45 7 

220 45 5 

221 45 5 

222 46 6 

223 455 

334 455 


+5 49 
+4 59 5 
+4 54 I 

+4 485 
+4 43 9 

+4 373 
+4 315 
+4 255 
+4 195 
+ 4 13 ^ 
+4 7 5 

1+4 13 

+ 3 551 
+ 3 487 
+ 3 433 
+ 3 358 

+ 3 393 
+ 3 22 7 
4- 3 i5 o 
+ 3 93 

+ 3 35 

+ 3 55 7 
+ 2 48 8 

4-2 41 8 
+ 3 348 

+ 2 27 8 
+ 2 20'7 
+ 3 135 
4" 2 63 

+ I 591 
+ I 518 

4-1 44 3 

+ i 373 
+ i 29 9 
+ i 325 
+ i 15 I 
4-1 75 

+ i 02 
+ 0 527 
4-0 452 
4-0 377 
+ 0 30 2 
-fo 22 5 
+0 15 I 
+ 0 76 

o 00 


O / 

+5 37 

+ 5 89 

+5 14 1 
+5 193 
+5 342 
+5 391 
+5 338 
+5 385 
+5 43 I 
+5 47 <5 
+5 519 
+ 5 5^ I 
4-5 o 3 
+ 5 44 

+5 8 3 

■f 5 12 2 
+ 5 159 
+ 5 195 
+ 5 22 9 
+ 5 26 3 
+ 5 295 
+ 5 327 
+<5 35 7 

+ 6 38 5 

I 41 3 I 
+ 5 440 
+5 45 5 
+ 5 48 9 
+ 5 51 I 
+ 6 53 3 
+ 6 55 3 
+ 6 57 2 
+5 58 9 
4-7 o 5 
+ 7 21 

+ 7 35 

+ 7 47 

+7 5 8 

+ 7 5 8 

+ 7 75 

+ 7 83 

+ 7 89 

+ 7 94 

+ 7 97 

+ 7 99 

4-7 10 o 


224 46 5 
325 455 
226 46 5 
327 455 

228 466 

229 46 7 

230 45 8 

231 45 9 

232 47 o 

333 47 T 

334 473 

335 47 4 
235 47 6 

337 478 

238 48 I 

339 483 

240 48 13 

241 48 7 

242 49 o 

343 49 3 

244 496 

245 499 

346 50 3 

347 505 

248 509 

349 513 

350 51 7 

351 530 

353 534 

353 538 

354 533 

355 535 

355 541 

357 54 5 

358 54 9 
259 55 3 
25 o 55 8 

261 56 2 

262 56 7 

353 572 

354 57 7 
265 58 I 
255 58 6 
357 590 
258 595 
5170 o o 
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O 0 0 
— o 7 6 
— o 151 
— o 22 6 
— o 302 
_o 377 
-o 432 
-o 527 
—1 02 

— I 76 

-I 13 I 
—1 22 5 
-I 299 
-I 372 
-I 445 

— X 31 8 
-I 59 X 

—2 63 

-» 135 

— 2 207 
—2 27 8 
-2 348 
—2 41 8 

— 2^8 

-2 55 7 


-3 160 
—3 227 
-3 293 
-3 358 
-3 4»3 
-3 487 
~3 551 


T 9 SJ 

-4 136 
-4 196 
—4 235 
-4 315 
-4 373 
-4 429 
-4 485 
-4 541 
-4 59 5 
-5 4 9 


o / 

+7 100 
+7 99 

+ 7 97 

+ 7 94 

+7 89 

+ 7 83 

+7 76 
+ 7 ^8 
+ 7 58 
+7 47 
+7 35 

+7 3 I 

+7 o5 
+ 6 38 9 
+ 5 37 2 
+6 55 3 
+<5 53 3 
+6 3^ I 
+6 48 9 
+5 4^ 5 
4-6 44.0 
+ 6 4^3 
+6 38 S 
+<5 35 7 
+ 6 327 
+5 29 5 
+6 263 
+ 6 22 9 
+5 19 5 
+5 139 

+ 5 12 2 
+ 5 8 3 
+6 44 
+6 03 

+5 5® ^ 
+5 519 
+5 47 
+5 431 
+5 385 
+5 338 
+5 291 
+5 242 

4-3 19* 

+5 14 1 
+5 89 

+5 3 7 


294 10 I 

295 104 
295 10 7 

297 II o 

298 II 3 

299 II 5 

300 11 7 

301 119 

302 122 

303 124 

304 12 6 

305 127 

306 12 9 

307 130 

308 13 I 

309 132 

310 133 

311 134 

312 134 

313 135 

314 135 

315 135 


-5 4 9 
-5 10 1 
-5 15 a 
-5 ao 3 
-5 *5 3 
-5 30 a 
-5 34 9 
“5 396 
-5 441 
-5 485 
-5 5*8 
-5 571 
—5 1 2 

—6 52 

—6 9 1 

—6 129 
—5 165 
—5 20 I 
-6 235 
—6 20 9 
—6 30 I 
—5 332 
—6 36 I 
—6 390 
-6 417 

-6 44 3 
-6 468 
—6 49 2 

-5 514 
-6 335 

—6 53 3 

-<S 57 4 

-6 391 


-7 90 


—7 100 


W ^ 

+5 3 7 
+4 583 
+4 5*9 
+4 47 3 
+4 417 
+4 3<5 o 
+4 30* 
+4 *4 3 
+4 183 
+4 1*3 
+4 62 

+4 00 
+ 3 538 
+ 3 47 5 
+ 3 411 

+ 3 34® 
+ 3 *8 I 
+ 3 *15 
+ 3 148 
+ 3 81 

+ 3 13 

+ * 545 
+ 2 47 6 
4-2 407 
+ 2 338 
+ 2 25 8 
+2 197 
+ 2 12 5 
+ 2 34 

+ i 582 
+ i 310 
+ i 438 
+ i 3<5 5 
+ i 29 2 
+ i 21 8 

+ i 145 

+ i 71 

+0 59 7 
+0 323 
+0 449 

+0 37 4 
+0 299 
+0 224 
+0 130 
+0 7 5 

o 00 


315 135 

316 135 

317 135 

318 134 

319 134 
3»o 133 

321 132 

322 13 I 

323 130 

324 129 

323 12 7 

325 12 5 
3*7 1*4 
328 12 2 
3*9 II 9 

330 II 7 

331 II 5 
33* II 3 

333 no 

334 107 

335 104 
335 101 
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Table III — contmucd 


0 -N 

H. 

D 

L 

O-N 

n 

D 

_ ^ , 

o 

0 

/ 

0 

/ 

0 

/ 

0 

0 

/ 

0 

/ 

0 

/ 

i 8 o 

-1 

100 

0 

0 0 

0 

0 0 

aa 5 

-5 

49 

-5 

37 

44 

46 1) 

i8i 

-1 

99 

— 0 

75 

0 

59 5 

aa6 

-4 

595 

-5 

89 

45 

465 

i8a 

-7 

97 

— 0 

150 

I 

590 

aa7 

-4 

541 

"5 

14 1 

46 

46 3 

183 

-7 

94 

— 0 


a 

58 6 

aa8 

~4 

^85 

-5 

19^ 

47 

466 

184 

-7 

90 


®9 9 

3 

58 I 

aa9 

-4 

4® 9 

-5 

343 

48 

466 

185 

-7 

84 

—0 

37 4 

4 

57 7 

\mm 

-4 

37® 

-5 

a9 I 

49 

46 7 

186 

-7 

77 

— 0 

449 

5 

57 ® 

a^i 

-4 

315 

-5 

338 

50 

468 

187 

-7 

68 


5 ® 3 

6 

567 

® 3 ® 

-4 

356 

-5 

385 

5 ^ 

469 

188 

-7 

59 

—0 

59 7 

7 

5 ' 5 ® 

®33 

-4 

19 6 

-5 

431 

5 ® 

470 

189 

-7 

48 

— I 

7 I 

8 

55 8 

®34 

-4 

13 6 

~5 

476 

53 

47 t 

190 

-7 

3<5 

— I 

145 

9 

554 

®35 

-4 

7 5 

~5 

51 9 

54 

47 3 

191 

-7 


— I 

ai 8 

10 

550 

336 

-4 

I 3 

-5 

5^ I 

55 

47 4 

19% 

-7 

07 

— I 

»9 a 

II 

545 

®37 

-3 

551 

-6 

03 

56 47 6 

193 

—6 

591 

— I 

5 

la 

541 

®38 

-3 

487 

-6 

44 

57 

478 

194 

—5 

574 

— I 

438 

13 

53 7 

msssm 

-3 

4® 3 

-6 

83 

58 

48 I 

195 

— (S 

55 5 

— I 

51 0 

14 

53 3 

a 4 o 

-3 

358 

-6 

la a 

59 

483 

196 

—6 

53 5 

— I 

58 a 

15 

5 ® 9 

a4i 

-3 

®9 3 

-6 

159 

60 

485 

197 

— 6 

514 

— 

54 

16 


a4a 

”3 

aa 7 

-6 

19 -j 

61 

487 

198 


49 ® 

— 

la 6 

17 

5 ® I 

®43 

-3 

16 0 

-6 

a^ 

63 

490 

199 

—5 

46 8 


197 

18 

517 

®44 

-I 

93 

-6 

363 

63 493 

1^00 

—6 

443 

—a 

a6 8 

19 

5 ^ 3 

®45 

-3 

®5 

-6 

395 

64 496 

aoi 

—6 

417 


338 

ao 

510 

346 

—a 

55 7 

-6 

337 

65 

49 9 

aoa 

—5 

390 


407 

ai 

506 

®47 

—a 

488 

-6 

357 

66 

503 

ao3 

—6 

36 i 


476 

aa 

503 

348 

—a 

41 8 

-6 

386 

67 

506 

ao4 

— 6 

33 ® 

—a 

545 

®3 

500 

349 

—a 

348 

-6 

41 3 

68 

509 

ao5 

— 5 

301 

-3 

13 

a 4 . 

49 7 

*50 

—a 

37 8 

—6 

440 

69 

513 

ao 5 

—5 

a6 9 

-3 

81 

®5 

494 

351 

-a 

307 

-6 

4^5 

70 

517 

ao7 

—6 

®3 5 

-3 

148 

a6 

49 I 

» 5 ® 

—a 

135 

-6 

489 

n 

530 

ao8 

~6 

ao I 

-3 

ai 5 

»7 

48 8 

®53 

—a 


-6 

51 1 

7® 

5 ® 4 

ao9 

—6 

165 

-3 

a8 I 

a8 

486 

®54 

— I 

59 t 

-6 

533 

73 

538 

aio 

— 5 

ia9 

-3 

34 ^ 

®9 

483 

®55 

— I 

51 8 

-6 

55 3 

74 - 53 ® 

an 

—5 

91 

-3 

41 1 

30 

48 X 

356 

— I 

445 

-6 

57® 

75 

536 

aia 

—5 

5 ® 

-3 

47 5 

31 

47 9 

®57 

— I 

37 ® 

-6 

589 

76 

541 

ai3 

—6 

I a 

-3 

538 

3 ® 

47 7 

358 

— I 

399 

-7 

06 

77 

54 5 

ai4 

“5 

571 

- 4 * 

0 0 

33 

47 5 

®59 

— I 

®a 5 

-7 

a I 

78 

54 9 


-5 

5 ® 8 

-4 

6 a 

34 

47 4 

a6o 

— I 

151 

-7 

35 

79 

55 3 

aio 

-5 

485 

-4 

i ®3 

35 

47 ® 

a6i 

‘—I 

76 

-7 

47 

80 

558 

ai7 

~5 

441 

- 4 - 

183 

3 ^ 

470 

36a 

— I 

03 

“7 

58 

81 

56 a 

ai8 

-5 

39 <5 

-4 

®4 3 

37 

469 

363 

—0 

5 ® 7 

-7 

68 

8a 

567 

ai9 

-5 

34 9 

-4 

30 a 

38 

468 

364 

—0 

45 ® 

~7 

76 

83 

57 ® 

aao 

-5 

30® 

-4 

360 

39 

467 

365 

—0 

37 7 

-7 

83 

84 

57 7 

aai 

-5 

®53 

-4 

41 7 

40 

466 

366 

—0 


-7 

89 

85 

58 I 

aaa 

-5 

®0 3 

-4 

47 3 

41 

46 6 

367 

^0 

33 6 

-7 

94 

86 

586 

aa3 

-5 

15® 

-4 

5 ® 9 

4® 

465 

368 

^0 

151 

-7 

97 

87 

590 

aa4 

-5 

10 I 

-4 

583 

43 

465 

369 

—0 

76 

”-7 

99 

88 

59 5 

2a5 

-5 

49 

-5 

37 

44 

465 

370 

0 

00 

-7 

10 0 

90 

0 0 


n. 
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a7o 

271 

%n 

»74 
a; 5 

a76 

377 

278 

m 

a8o 

a8i 

a8a 

383 

384 

385 

386 
a87 

388 

389 

390 

391 

393 

m 

394 

395 
390 

397 

398 

399 

(JOO 

301 

30a 

303 

304 

305 

306 

307 

308 

309 

310 

311 

313 

3*3 

314 

315 


+0 15 1 
+0 336 
+0 30 a 

+0 37 7 
+0 453 
+0 537 


-l-I 

*5* 

■f I 

33 5 

-HI 

*9 9 

-HI 

37* 

-H* 

445 


+ i 59 I 


4-3 135 
4-3 307 
+ 3 378 
+ 3 348 
4 " 3 4 ^ 8 

+ 3 488 
+3 35 7 
+ 3 *5 

+ 3 93 

4-3 160 

4*3 337 
+ 3 «9 3 
4-3 358 
4-3 4*3 I 
4-3 4^7 
4-3 55 i 
4-4 13 
4-4 75 
4-4 13^ 
4-4 195 
+4 35 ^ 
4-4 3*5 
4-4' 37* 
4-4 4*9 
4-4* 4^ 5 
4-4 541 
4-4 595 
4-5 49 


O t 

—7 100 

"7 9 9 

-7 9 7 

-7 94 

-7 89 
-7 83 
-7 76 

—7 6 8 

-7 58 
-7 47 

-7 3 5 
—7 31 

-7 06 

—6 158 9 

-6 57* 
-6 353 
-6 333 
-6 5X 1 
1 -6 489 
—6 465 
—6 440 
-6 4x3 
-6 386 
-6 357 
—5 33 7 
-5 395 
—5 363 

—6 33 9 

-6 195 
-45 159 

— ^ 13*3 

-6 83 
-5 44 
—6 03 

-5 5<Si 
”5 5*9 
-5 47 <5 
-5 43* 
-5 38 5 
-5 338 
-5 *9* 
-5 *43 
-5 *9* 
-5 *41 
i -5 89 
' ”5 37 


o / 

90 0 0 

9* 05 

93 10 

93 *4 

94 19 

95 *3 

96 38 

97 3 3 

98 38 

99 4* 

100 47 

101 51 

103 55 

103 59 

104 64 

105 6 8 

106 7 3 

107 7 6 

108 80 

109 8 3 
no 87 

III 9 1 

113 94 

1^3 97 

114 10 X 
ijij 104 
116 107 
1x7 no 
1x8 113 
119 ns 
130 117 

1<3-I II 9 
133 13 3 

133 134 

134 136 

135 137 
130 139 

137 130 

138 131 

139 *3* 
130 *3 3 
13* *34 
13* *34 
*33 *3 5 
*34 *3 5 
*35 *35 


+5 49 
4-3 101 

-^-5 *5* 
H-S *03 
4-5 *5 3 
4-5 30* 
4-5 349 
4-5 39® 
4-5 44* 
4-5 48 5 

4-5 5* 8 

4-5 57 * 

+ 6 13 

4-6 53 

4-6 91 

4-6 13 9 
+6 16 5 
+ 6 30 I 

4-6 33 s 

+ 6 36 9 
4-6 301 
4-6 333 
•46 36 I 
4-6 390 
4-6 417 
4-6 443 
+6 468 
+ 6 49 3 
•f® 5* 4 
4-6 53 5 
4-6 555 
4-® 57 4 
4-6 591 
4-7 07 I 
4-7 33 
4-7 3® 

4-7 48 

4-7 59 
4-7 ®8 

4-7 77 
4-7 84 

4-7 90 

4-7 94 

4-7 97 

4-7 99 

+ 7 100 


—4 360 
-4 30* 
-4 *43 
-4 183 
-4 133 
—4 6 3 

—4 00 

“3 538 
-3 47 5 
-3 41* 
-3 34® 

-3 381 
-3 315 

-3 148 
-3 8 1 

-3 *3 

-* 545 
—3 476 
-3 407 
-3 338 
—3 368 
-3 T9 7 
—3 ia6 
-a 54 
— I 58 3 
—I 5*0 

-* 438 
-I 3® 5 
— i 39 3 

— i 31 8 

-I *45 
-1 71 

-0 59 7 
-o 533 
_o 449 
-o 374 
—0 39 9 
— O 33 4 
-o 150 
-0 7 5 


*35 *3 5 
*3® *3 5 
*37 *3 5 
138 *34 
*39 *34 
*4" *3 3 
141 133 
*4* 13* 
*43 *30 

144 139 

145 **7 

146 13 6 
*47 1*4 

148 13 3 

149 11 9 

150 117 
IS* **5 
*5* ** 3 

153 **o 

*54 107 
*55 *04 
156 10 1 
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TABLE IV 

Epochs of coiimdence of prime meridian with the Ascending Node of the Sun’s Equator) 
tailing 26 38 mean Solar dags as a working period 


1853 


1856 

186 G 

1857 


1858 

1860 

OL 

d. 

d. 

t 


d. 

0. 

a88 

86 

15 70 

107 54 

198 

38 

^90 aa 

17 06 

3 H 

24 

41 08 

132 92 

223 

76 

31560 

4244 

339 

6a 

66 46 

158 30 

249 

14 

340 98 

67 82 



91 84 

183 68 

274 

52 

1859 

93 20 



117 22 

ao9 06 

299 

90 

I 36 

118 58 

o 

00 

142 60 

23444 

325 

a8 

26 

14396 

25 

5 ° 

76 

lOI 

126 

152 

3 ° 

76 

14 

52 

90 

28 

167 98 
193 3<5 
218 74 
244 12 
269 50 

259 82 
285 20 
3T0 58 

333 9^ 

361 34 

350 

1858 

XT 

36 

61 

66 

04 

42 

80 

52 12 

77 5 ° 
102 88 
128 26 
15364 

169 34 
19472 
220 to 
24548 
270 86 

X 77 

205 

228 

66 

04 

4 » 

29488 
320 26 
345 <>4 

1867 

20 72 

46 10 

87 

II 2 

137 

18 

5<5 

94 

179 02 
20440 
229 78 

296 24 
321 62 
34700 

255 

80 

186 b 

7148 

163 

32 

255 16 

18 bl 

279 

t8 

6 02 

96 86 

188 

70 

280 34 

6 38 

304 

5 f> 

3140 

122 24 

2x4 

08 

305 92 

3T 76 

329 

94 

56 78 

147 62 

239 

46 

331 30 

67 H 

355 

32 

82 16 

T7300 

264 

84 

35 <^ 68 

82 52 


TABLE Y 

Angles to subtraotfiom computed Lomgitude to refer the Solar spots to assumed 

prime meridian 


1853 

Loss Epoch 

Subtract 

1854 

liOSB Epoch 

Subtract 

A 

ct 

0 

t 

rt 

rt 

,0 


312 489 

23 629 

335 

10 

7 535 

7535 

to6 

53 

3^0 453 

6 213 

88 

7 

12496 

12496 

177 

15 

324 4«8 

10 248 

145 

22 

18 506 

18 506 

262 

30 

497 

^57 


29 

20 576 

20 576 

291 

53 

326 472 

1% 23a 

172 

56 

32 567 

7 t 87 

lOI 

57 

338 553 

14 312 

203 

0 

34508 

9 128 

129 

28 

334498 

20 258 

287 

21 

40 460 

15 080 

213 

54 

335 484 

21 244 

301 

20 

42496 

17 116 

242 

47 

341 599 

1 979 

28 

4 

43 573 

18 193 

358 

3 

343 491 

2 871 

40 

43 

44485 

19 105 

271 

0 

345 567 

5947 

84 

21 

46516 

21 136 

299 

49 

HlirlLM 

7873 

III 

39 

48549 

23169 

3»8 

88 

349 5°7 

9887 

140 

14 

51496 

0736 

10 

26 

353 558 

12938 

183 

31 

59509 

8749 

124 

6 

359 487 

19 867 

281 

49 

67 574 

16814 

238 

30 

361 481 

21 861 

310 

5 






22 921 

335 

7 




Table 

364517 

24897 

353 

9 

The above is a 

sofiident Bpocimen of tms 









S9 


SEOTIOK II. 

DEDUCED POSITIONS OF THE NUCLEI OBSERTED 


The dates are in all cases insertod on wliioli the Sun was found to bo froe of Spots In the 
years 1865 and 1856 tho blanks in tlie record from tins cause are very numei oua The contents 
of the different columns are osplamed an the Introduction 


1863 

Day 

NOi 

Dist 

Pos 



aiE X4it« 

Group 





0 

i 

^ 0 

J 

0 


0 

/ 




0001 

8971 

108 

41 

369 

I 

293 

51 

+ 5 


z 

17 

320453 

% 

6970 

294 

5 <J 

24 

44 

396 

37 

+ 4 - 

38 

I 



3 

1601 

33 

5 

338 

43 

250 36 1 

+ II 

20 

2 


324488 

4 

8609 

303 

36 

43 

31 

258 

9 

+13 

6 

2 



5 

7678 

306 

I 

33 

50 

348 

38 

+13 

50 

2 


497 

6 

8498 

301 

13 

43 

29 

257 

0 

+ 10 

58 

2 



7 

7844 


59 

35 

43 

250 

14 

+ II 

44 

2 

*3 

335 473 

8 

<5793 

118 

39 

304 

41 

I3I 

45 

~ 5 

25 

3 



9 

7501 

it 5 

38 

398 

43 

123 

47 

- + 

37 

3 

25 

328 552 

0010 

3341 

135 

20 

33^ 

57 

133 

57 

- 4 

58 

3 



I 

4335 

79 

40 

325 

54 

122 

54 

+ 13 

8 

4 

Deo I 

334498 

2, 

3234 

a, 6 i 

10 

II 

58 

84 * 37 

- 7 

7 

5 



3 

3304 

249 

33 

5 

33 

78 

12 

“ 7 

10 

5 

ss, 

335 484 

4 

5351 

373 

8 

37 

17 

85 

SI 

- 6 

37 

5 



5 

4387 

368 

15 

20 

3 

78 

43 

- 6 

47 

5 



6 

9<545 

120 

8 

383 

0 

340 

40 

-^3 

57 

6 

8 

341 599 

7 

3806 

336 

19 

13 

17 

345 

13 

— 11 

58 

5 



8 

2337 

3 o 5 

43 

5 

13 

337 

9 

-13 

15 

6 



9 

3173 

152 

52 

349 

52 

331 

48 

-14 

13 

6 



0030 

9745 

92 

59 

385 

24 

257 

2^0 

+ 9 

39 

7 

9 

342 491 

I 

4340 

254 

10 

25 

47 

345 

4 

— 13 

10 

6 



3 

3689 

263 

14 

17 

34 

33'5 

51 

- 9 

35 

6 



3 

8936 

89 

36 

300 

38 

259 

45 

+ 11 

33 

7 



4 

9059 

91 

42 

398 

38 

257 

55 

+ 9 

39 

7 



5 

9354 

90 

33 

394 

30 

253 

37 

+ 11 

15 

7 

13 

345 5*57 

5 

4313 

70 

31 

344 

33 

360 

I 

+ 11 

40 

7 



7 

5027 

75 

31 

338 

30 

253 

59 

+ X 3 [ 

25 

7 

14 

347 492 

8 

3337 

351 

40 

13 

5 

360 

26 

+ II 

8 

7 



9 

1939 

0 

5 

9 

55 

258 

16 

+ 9 

54 

7 



0030 

3334 

138 

37 

352 

»3 

2/^0 

44 

—13 

46 

8 



I 

5975 

80 

56 

333 

5 

331 

2^6 

+ 10 

36 

9 















30 


MS oasbington’s obsestations 



1864 
Jon 8 


31 

33 

as 

3(J 

38 

I'ot 3 


3<^45ii' 


13495 

18505 

30575 


3 » 5<57 


34508 


40450 


43495 


Dut 

POB 

Kode 

H Long 

H Lat 

Qionp 


0 

4 

0 

/ 

0 

/ 

0 

/ 


5108 

301 

39 

38 

34 

358 

!ZO 

+ 9 

55 

7 

3211 

17 


8 

13 

337 

59 

+ II 


Q 

3550 

43 

*3 

I 

38 

am 

*4 

+ 10 

58 

9 

8757 

ri9i 

34 

73 

4 

349 

33 

+11 

I 

1 

5737 

397 

39 

S3 

12^ 

a«9 

41 

+ II 

47 

9 

5509 

301 

IS 

i 44- 37 

azi 

5 

+11 

21 

9 

5873 

*95 

40 

47 

*3 

333 

5* 

+ 8 

S3 

9 

3576 

13 

39 


43 

95 

54 

+ 13 

lii 

11 

473<5 

304 

1 

45 

37 

95 

3* 

+ 11 

18 

11 

5668 

357 

38 

56 

*5 

io5 


- 5 

40 

10 

5198 

355 

1% 

53 

10 

103 

5 

- 5 

13 

10 

3456 

*93 

15 

35 

*5 

85 

40 

+ 3 

3 

12^ 

7635 

369 

9 

7* 

48 

107 

41 

- 4 

55 

10 

5847 

355 

31 

55 

10 

lOI 

3 

- 5 

38 

10 

6500 

*94 

59 

5i 

3 

95 

56 

+ 11 

40 

II 

8045 

103 

50 

3*9 

54 

4 

47 

— 10 

13 

13 

9285 

365 

40 

93 

19 

100 

10 

- 7 

IS 

10 

3990 

ITO 

41 


40 

9 

31 

— 10 

3 

13 

7580 

105 

39 

33<5 

*5 

343 

i5 

— la 

7 

14 

9000 

*57 


97 

*7 

350 

34 

— II 

S3 

14 

5^44 

59 

45 

0 

50 

*53 

57 

+ 7 

0 

15 

5459 

73 

16 

354 

31 

347 

38 

+ 5 

35 

15 

5890 

383 

47 

73 

44 

*55 

39 

+ 5 

5 

IS 

513a 

389 

49 

66 

30 

349 

15 

+ 8 

0 

IS 

3455 

73 


*4 

39 

IM 

9 

— I 

i5 

16 

3457 

75 

8 

*4 

31 

IM 

I 

— I 

59 

16 

jjflAA 

94- 50 

19 

39 

117 

9 

- 9 

38 

17 

4404 

95 

2, 

18 

38 

Ii5 

8 

- 9 

43 

17 

15<S5 

387 

4 

54- 41 

133 

49 

— 1 

*5 

16 

3431 

45 

5 

41 

4* 

399 

45 

+ 4 

i5 

19 

4430 

51 

58 

35 

II 

*93 

14 

+ 5 

9 

19 

9631 

81 

58 

344- 

8 

343 

II 

- 5 

30 


7816 

375 

47 

108 

57 

339 

39 

+ 11 

41 

18 


308 

39 

69 

5 

*99 

37 

+ 4. 36 

19 

3 i 55 

315 

34 

55 

54 

*97 

35 

+ 4 

34 

19 

1897 

330 


®3 47 

*94 

19 

+ 4 

12 

19 

3 o 5 o 

335 

38 

6 si 

45 

393 

18 

+ 5 

34 

19 


75 

31 

13 

9 

*43 

41 

- 4 

*3 

ao 

I 6 s 6 

78 

40 

10 

4* 

341 

14 

- 5 

50 


<5399 

%6i 

14 

io5 

3 

353 

9 

— 0 

3* 

90 

5838 

353 

38 

lOI 

SI 

*47 

57 

— 0 

3* 

20 

4974 

353 

3* 

190 41 

343 

47 

- 5 

*9 

20 

5140 

204. 

10 

97 

4 

*43 

10 

— 0 

3* 

20 

3750 

93 

53 

45 

34 

191 

40 

-13 

*7 

21 

4455 

95 

4 

41 

19 

187 

35 

-IS 

8 

21 

9189 

*55 

33 

135 

19 

353 

3* 

— 0 

48 

20 

8i58 

*57 

47 

133 

10 

340 

*3 

— 0 

17 

20 

1593 

307 

5* 

75 

50 

193 

3 

-13 

3* 

21 












OP SOLAIt SPOTS, 1864 


81 


186 i 

Day 

No 

Dist. 

Pos 

3?r Noilo 

H Long 

n Lat 

Group 





0 

/ 

0 

/ 

0 / 

0 

/ 


Feb 13 


0085 

5510 

74 


35 


153 35 

— 6 

9 




6 

5891 

76 

48 

3 ® 

39 

149 53 

- 7 

26 

22 

13 

43573 

7 

9435 

»54 

44 

140 

17 

24^ 14 

— 0 

37 

20 



8 

^02,2, 

73 

45 

53 


154 17 

— 6 

22 

22 



9 

3534 

70 

34 

49 


151 17 

- 5 

24 

22 



0090 

3794 

75 

49 

47 

36 

149 33 

- 7 

19 

22 

14 

44485 

I 

0831 

63 

46 

66 

14 

155 14 

— 6 

2 

22 



2f 

1351 

61 

15 

63 

17 

153 17 

- 5 

12 

22 



3 

1813 

78 

20 

60 

36 

149 36 

- 7 

41 

22 



4 

3631 

71 

35 

55 

40 

144 40 

— 6 

15 

22 



5 

3035 

74 

36 

53 

14 

142 14 

- 7 

3 

22 

16 

46 516 

6 

4036 

353 

5 

96 

43 

156 53 

- 5 

50 

22 



7 

3846 

355 

38 

95 

30 

155 41 

- 4 

56 

22 



8 

3309 

354 

19 

93 

15 

15a 36 

- 5 

43 

22 



9 

a 845 

349 


89 

31 

149 43 

- 7 

34 

22 



0100 

3757 

344 

35 

88 

55 

149 6 

- 8 

37 

22 



X 

3740 

349 

54 

88 

58 

149 9 

- 7 

10 

22 




3639 

343 


88 

8 

148 19 

- 8 

5a 

22 

18 

48549 

3 

8058 

347 

35 

138 

55 

160 17 

- 7 

7 

22 



4 

6733 

346 

35 

117 

36 

148 48 

- 8 

35 

22 

lil 

51496 

5 

3336 

8 ^ 

5 

65 

3,2 

54 56 

— 10 

4 

23 



6 

a 5 i 3 

83 

41 

63 

38 

53 12 

- 9 

50 

23 

3 !} 


7 










35 


8 










ct6 


9 










37 


OIIO 










38 


I 










Mar 1 

59 509 

3 

9364 

363 

8 

151 

48 

37 43 

+ 9 

59 

24 



3 

9136 

36^ 

0 

149 

37 

35 3 X 

+ 11 

9 

34 

4 


4 










6 


5 

6 










9 

67574 

7 

3783 

33 

13 

78 

34 

199 54 

+ 8 

31 

25 



8 

3735 

37 

30 

77 

33 

198 53 

+ -6 

41 

35 

II 

69500 

9 

3306 

391 

57 

109 

31 

303 43 

+ 6 

45 

25 



0130 

3048 1 

313 

43 

103 

53 

197 4 

+ 9 

13 

35 



I 

5788 

69 

10 

60 

40 

154 5 ^ 

- 7 

36 

0,6 



3 

6377 

67 

58 

56 

36 

150 37 

- 6 

43 

36 



3 

6833 

67 

37 

53 

3 

147 13 

— 6 

10 

36 

13 

70518 

4 

5133 

371 

9 

134 

54 

304 39 

+ 6 

30 

25 



5 

4339 

384 

46 

117 

3 

196 48 

+ 9 

3 

25 



6 

4361 

66 

3 

71 

17 

151 3 

- 6 

38 

36 

^3 

71533 

7 

6833 

363 

34 

139 

5 

304. 37 

4 " 6 

3 

25 



8 

5990 

373 

3 

131 

3 

196 35 

+ 9 

36 

25 



9 

0376 

80 

47 

96 

4 ^ 

163 3 

- 7 

30 

36 


538 

0130 

6004 

371 

40 

131 

14 

196 31 

+ 9 

16 

25 



I 

308 i 

63 

49 

86 

13 

15^ 29 

— 6 

S 3 

36 

17 

75481 

3 

4443 

?I 3 

35 

II 3 

34 

1 31 45 

+ 17 

14 

27 



3 

3967 

313 

16 

III 

16 

130 37 

4 - 14 

a6 

27 



4 

4003 

318 

7 

109 

6 

118 37 

+ 15 

37 

37 



5 

4001 

333 

14 

103 

56 

113 17 

H-i6 

27 

37 



6 

949X 

56 

34 

31 

47 

41 8 

+ 5 

45 

29 



7 

9855 

54 

5 

23 

37 

33 58 

+ 9 

30 

29 











HB nA-Rn.TVflTQK>fl OBSEBTATIONS 


Mar ax J'9 59^ 


8o 514 

84569 


i%8 

31 

Apijli 


*9 

May a, 


85510 


89556 

90587 

91 560 

94550 


95570 


97508 



110555 

113459 

118540 
i«i 565 


1*3 536 
i«8 55 i 


lag 56a 


9849 

9187 

9665 

81*5 

Bpaa 

3011 

4501 

7851 

1818 

ag'^6 

6588 

6a78 

4539 

4365 

8a64 

7695 

3566 

3656 

3863 

3470 

4533 

3939 

5io8 

8109 

aa98 

8431 

368a 

3780 

8634 

3053 

6063 

6536 

ao64 

3465 

7465 

7934 

7640 

a4ia 

5833 

5478 

OA n d 


Fbfl 

!Fi Node 

H Long 


/ 

* 0 

/ 

0 

J 

!Z66 

10 

173 

34 

134- 33 

368 

45 

160 

43 

III 

4^ 

33 

54 

91 

17 

43 

16 

30 

36 

83 

58 

33 

57 

9 

53 

95 

1 

33 

58 

340 

54 

167 

57 

48 

34 

339 

45 

1 164 

4 

44 

31 

363 

18 

153 

54 

34 

0,1 

339 

1 

176 

36 

43 

41 

»58 

38 

i65 

34 

33 

39 

57 


37 

5 

306 

47 

55 

36 

51 

33 

3 o 5 

38 

51 

53 

43 

46 

198 

51 

53 

*5 

65 

4 

3 o 5 

0,1 

50 

0 

57 

0 

198 

17 

37 

38 

107 

5 

305 

57 

39 

15 

99 

8 

198 

0 

35 

3 

74 

55 

173 

47 

337 

56 

I3I 

0,1 

305 

45 

4 

7 

113 

33 

197 

47 

0,6 

39 

88 

37 

173 

I 

73 

53 

83 

14 

167 

38 

364 

39 

149 

0 

305 

55 

353 

3 

115 

18 

173 

13 

35 

55 

73 

36 

130 

31 

368 

6 

170 

10, 

336 

57 

395 

33 

138 

8 

194 

S 3 

301 

6 

135 

17 

190, 

a 

394 

33 

137 

37 

194 

33 

384 

54 

141 

5 

197 

50 

399 

15 

135 

30 

193 

15 

364 

35 

149 

I 

305 

46 

319 

47 

153 

35 

34 

36 

43 

43 

lOI 

41 

333 

33 

33s 

36 

193 

47 

34 

36 

319 

55 

143 

3 

333 

41 


53 

89 

a5 

308 

I 

16 

19 

133 

37 

309 

7 

19 

9 

133 

15 

307 

55 

41 

5 

91 

44 

167 

34 

£^96 44 

i5o 

4>5 

308 

38 

37 


119 

34 

157 

17 

383 

6 

188 

38 

165 

3 

346 40 

153 

30 

138 

55 

5 

41 

147 

39 

134 

4 

50 

37 

107 

54 

84 

39 

51 

46 

103 

30 

80 

5 

53 

35 

105 

51 

83 

30 

309 

43 

i5i 

47 

13+ 

I 

45 

11 

133 

9 

8+ 33 

47 

33 

117 

10 

79 

34 

76 

30 

85 

7 

47 




— 7 a8 
+ 8 39 
— ' 7 ai 

+ 8 II 

+ 4 44 
+ 4 49 
+ 9 39 
+ 4 30 
+ 98 
+ 4 13 
+ 8 58 
+ 17 47 
+ 4 19 
+ 8 47 
+ 18 13 
-10 33 

+ 3 56 
4 - 18 ao 
+ 18 48 
+ 14 a9 
+ 11 56 
+ 11 36 
+ 10 36 
+ 9 3^ 

+10 45 

+ 3 49 

-II 44 

+ 8 24 

-II 44 
+ 88 
+ ia a4 
+ ia ag 
+ ia 13 
+ 19 10 
+ 9 56 
+ 19 8 

+ 19 41 
+ 8 35 

+ 9 33 

+ 10 a8 
+ 10 a6 
+ 8 30 
+ 9 14 
+ 10 aa 

+ 10 31 












OP SOLAR SPOTS, 1864 


131 5 H 


133 543 


135 536 


136 54a 


139505 

530 

14a 538 


147 555 

150 530 

Ktl 


13 163598 

14 

17 167555 


O 


38 

178 510 


559 

39 

179 536 


o / 

3 4» 

30 33 

78 6 

81 59 
279 36 
290 II 


Ft Nodo 

0 

/ 

151 

8 

145 

8 

1 14 

13 

108 

8 

180 

33 


II Long 


145^ 14 


4366 2^84 40 
3585 308 16 


85 

33 

+ 

9 

37 

79 

33 

+ 10 

17 

48 

38 

— 

8 

46 

43 

33 

— 

13 

13 

85 

8 

+ 

9 

53 

79 

13 

+ 

9 

59 

48 

0 

— 

8 

13 

43 

9 

— 

10 

4 

86 

7 

+ 

8 

35 

48 

7 

— 

7 

47 

41 

9 

— 

13 

7 

44 

54 

— 

10 

37 

43 

45 

— 

10 

3 

41 

I 


13 

13 


334 

KJ ^ 

59 

339 

31 

183 

4 

7 

177 

37 

173 

48 


86 89 

338 30 


+ 10 33 


+ 10 33 


+ 10 13 


+ 10 8 






















84 


MR CABBINGHON’S OBSERVATIONS 


1801 

Day 

No 

— 

But 

Pos 

Fi Nodo 

n Long 

H Lat 

Group 

June 99 


0^44 

5001 

0 / 

*30 49 

0 

228 

*3' 

0 

:koi 

46' 

0 

-14 

*5 

51 

30 

180542 

5 

7959 

277 31 

256 

6 

*15 

13 

+10 

4 

50 



6 

6005 

241 6 

*41 

SKI 

£K00 

2S 

-14 

*7 

51 


57 » 

7 

8012 

*77 59 

256 

37 

215 

20 

+ 10 


50 



8 

6621 

*41 57 

HI 

43 

200 

26 

-13 

59 

51 

July » 

182 56!} 

9 

9105 

251 22 

269 

17 

199 

45 

“13 

41 

51 

4 

184512 

0250 

2820 

220 28 

218 

2,2, 

121 

II 

- 8 

54 

5* 

16 


I 










17 


% 










18 

198 567 

3 

8834 

77 44 

158 

54 

222 

SKI 

+ 17 

35 

55 

19 

199 522 

4 

3008 

*58 15 

238 


288 

14 

— 0 

3 * 

54 



5 

6998 

7 ^ 43 

178 

*9 

228 

*3 

+ 17 

55 

55 



5 

7775 

76 56 

171 

SKI 


15 

+ 17 

*7 

55 

ao 

200563 

7 

49*5 

67 42 

195 

45 


54 

+ 17 

50 

55 



8 

5463 

71 27 

191 

30 


39 

+ 17 

17 

55 



,9 

6101 

74 47 

186 

37 


46 

+ 17 

17 

55 

ai 

201 560 

0260 

3084 

50 4* 

S^IO 

41 

*31 

41 

+ 17 

33 

55 



I 

3973 

64 58 

*03 

4 

224 

4 

+ 16 

35 

55 


5^5 


3063 

50 4 ^ 

2,10 

46 

*31 

41 

+ 17 

*7 

55 



3 

3669 

59 *4 

205 

53 

226 

48 

+ 17 

*7 

55 


202 520 

4 

2271 

5 *i 

224 

57 

232 

19 

+ 18 

7 

55 



5 

2367 

28 30 

%19 


226 

44 

+ 17 

41 

55 



6 

7545 

83 9 

175 

50 

183 

12 

+ 13 

39 

5<5 

»3 

203 516 

7 

3078 

3 H 

238 

13 

*31 

28 

+ 17 

58 

55 



8 

*534 


*33 

17 

226 

3* 

+ 17 

37 

55 



9 

5886 


190 

10 

183 

*5 

+ 13 

49 

56 

24 

*04499 

0270 

4754 

306 25 

252 

ai 

*31 

39 

+ 17 

50 

55 



I 

3958 

3 ” 59 

246 

28 

*25 

46 

+ 17 

43 

55 

*5 

*05 515 

2 

6406 

*99 17 

266 

4 

230 

58 

+ 17 

*7 

55 



3 

5627 

301 19 

260 

6 

»*5 

0 

+ 17 

12 

55 

37 

207 615 

4 

915* 

*95 55 

*95 

58 

*31 

4 

+ 17 

3<5 

55 

29 

209 565 

5 

9318 

1 14 45 

164 

4 * 

7* 

9 

—II 

40 

57 



6 

9557 

III 5 

159 

55 

67 

22 

- 8 

58 

57 

30 

210 518 

7 

8314 

118 12 

178 

37 

7 * 

33 

— II 

30 

57 



8 

8787 

113 54 

172 

35 

66 

31 

- 9 

7 

57 

Aug I 

212496 

„9 

5303 

133 17 

207 

2 

7* 

54 

— II 

12 

57 



0280 

5887 

125 56 

201 

30 

67 

22 

- 9 

*5 

57 

% 

*13549 

1 

3702 

13* 34 

221 

30 

72 

26 

— 10 

57 

57 


558 

2 

3 <!» 9 ? 

153 50 


54 

7* 

43 

— 11 

14 

57 



8 

4146 

141 44 

2,16 

30 

67 

19 

“ 9 

54 

57 

6 

217 587 

4 

6855 

*59 47 

278 

46 

7* 

26 

—10 

5*5 

57 




6256 

258 41 

*74 

14 

67 

54 

“ 9 

53 

57 

1 

218 517 

6 

8171 

*$5 31 


3 

7* 

31 

—10 

4 * 

57 

8 

*19 5*5 

7 

9189 

^69 ag 

305 

34 

71 

44 

—10 

26 

57 



8 

9784 

98 23 


30 

288 

40 

+ 6 

3 * 

58 

10 

221 504 

9 

787 * 

101 8 


43 

288 

49 

+ 6 

33 

58 

11 

222 537 

0290 

6164 

102 40 

205* 

39 

289 

6 

+ 6 

*5 

58 

13 

*24503 

1 

2072 

107 7 

*33 

43 

289 

17 

+ 6 

4 

58 


547 

2 

1962 

107 31 

*34 

24 

289 

20 

+ 6 

2 

58 

14 

**5494 

3 

0222 

265 46 

*47 

51 

289 

21 

+ 6 

9 

58 

16 

227574 

4 

4784 

286 27 

*77 

16 

289 

16 

+ 5 

48 

58 

18 

229612 

5 

8240 

289 41 

306 

15 

289 

20 

+ 5 

50 

58 

19 

230470 

6 

9188 

290 58 

318 

*5 

289 

20 

+ 5 

50 

58 






















OF SOLAK SPOTS, 1854 


35 




No 

Dist 





Gioup 

Allg 2^0 

331 503 

0397 

9846 

0 

2925 

33 

333 ° 

44 

HS 

H 

+ 


49 

58 

2,2, 


8 











34 


9 












35 

336 508 

0300 

9399 

133 

2 

189 

24 

74 

41 

— 

10 

14 

59 

2,6 

337 633 

I 

8445 

135 

44 

303 

23 

74 

5 


ro 

30 

59 

37 

338 564 

2 

7033 

13::^ 

9 

318 

10 

74 

17 

— 

10 

3 

59 



3 

6796 

104 

37 

316 

18 

73 

25 

+ 

8 

48 

60 

38 


4 

7039 

106 

3a 

2^14 

29 

70 

36 

+ 

7 

35 

60 

339 538 

5 

5481 

I4I 

34 

2^31 

55 

74 - 

22 

— 

10 

13 

59 



6 

4894 

107 

13 

2^30 

5 x 

73 

17 

+ 

7 

38 

60 


340 536 

7 

5313 

107 

38 

338 

3 

70 

29 

+ 

7 

27 

60 

39 

8 

3913 

159 

58 

346 

19 

74 

3 <J 

-- 

10 

23 

59 



9 

31^90 

109 

^7 

2^41 

58 

70 

15 

+ 

7 

5 

5o 

3 ° 

341 533 

0310 

3031 

195 

9 

35o 

39 

74 

38 

— 

10 

23 

59 

3 ^ 

343 54 ^ 

I 

36x1 

335 

23 

275 

5 

74 

44 


10 

19 

59 

Sept I 

343 517 

2 

5033 

355 

34 

388 

54 

74 

45 

— 

10 

8 

59 


345 535 

3 

8303 

to8 

51 

307 

52 

353 

43 

+ 

5 

0 

5 i 

4 

4 

3870 

1 15 

8 

350 

25 

353 

37 

+ 

5 

58 

5 i 



5 

9785 

107 

44 

188 

40 

2^91 

52 

+ 

5 

39 

^3 

6 

348 519 

6 

7585 

107 

3 

318 

31 

293 

35 

+ 

8 

45 

53 



7 

7957 

no 

31 

2^16 

11 

2^91 

5 

+ 

5 

54 

<53 

7 

349 513 

8 

5919 

108 

35 

233 

33 

394 


+ 

8 

18 

63 

8 

350 5^3 

9 

639:^ 

in 

43 

230 

n 

2^91 

0 

+ 

5 

8 

53 

0330 

3831 

109 

3 

348 

30 

294 

25 

+ 

8 

5 

63 



I 

4614 

116 

50 

243 

40 

389 

35 


4 

34 

63 



3 

7380 

130 

25 

335 

57 

371 

52 

— 

7 

45 

64 

lO 

353531 

3 

0131 

344 

43 

373 

38 

291 

38 

+ 

5 

3*5 

63 



4 

3881 

155 

33 

355 

36 

274 

35 


8. 

30 

64 



5 

4517 

146 

7 

350 

33 

368 

33 

— 

7 

30 

54 


540 

6 

0707 

303 

23 

375 

59 

294 

51 

+ 

7 

5 ^ 

^3 



7 

3897 

156 

52 

355 

27 

274 

19 

— 

8 

39 

54 



8 

4810 

147 

XI 

249 * 

14 

357 

6 


8 

55 

64 

II 

353 505 

9 

5347 

300 

5 

313 

47 

316 

58 

+ 

9 

41 

63 



0330 

5937 

395 

38 

310 

34 


35 

+ 

7 

I 

53 



I 

»579 

394 

i 5 

388 

55 

293 

5 

+ 

7 

5 

63 



3 

3039 

391 

47 

385 

43 

389 

54 

+ 

6 

39 

63 



3 

379X 

193 

34 

370 

52 

275 

3 

— 

8 

4 ^ 

64 



4 

3010 

170 

18 

354 

24 

358 

35 

— 

7 

38 

64 



5 

3485 

167 

4 

35 1 

52 

266 

3 


9 

13 

64 

12 , 

354505 

5 

8044 

300 

3 

338 

48 

318 

48 

+ 

9 

^9 

63 



7 

7635 

395 

35 

324 

53 

314 

53 

+ 

6 

48 

53 



8 

3*57 

336 

30 

385 

9 

275 

9 


8 

48 

64 


51*5 

9 

3605 

317 

29 

378 

39 

358 

39 

— 

7 

38 

54 


0340 

8045 

399 

47 

338 

49 

318 

40 

+ 

9 

5 

63 



I 

476X 

«95 

39 

303 

37 

293 

18 

+ 

7 

X 3 

63 



3 

3340 

^37 

4 

385 

15 

275 

5 

— 

8 

37 

64 



3 

a 795 

310 

14 

375 

45 

266 

36 

— 

8 

55 

54 

15 

357 479 

4 


398 

7 

343 

50 

39X 

39 

+ 

5 

36 

53 



5 

7844 

377 

23 

327 

I 

374 

50 


8 

32 

64 



5 

7135 

374 

23 

330 

36 

358 

15 

— 

8 

48 

64 

21 


7 









22 


8 












25 

367 483 

9 


130 

54 

239 

33 

45 

17 


7 

II 

65 


F 2 













86 


KB GABBINarON’S OBSBBYATIOBS 


18 fi 4 . 

Day 

No 

Diflt 

Pofl 

Fi Node 

£[ XiOQg 

H I41I:. 1 

Group 





0 

t 

0 

4 

0 

y 

0 

/ 


Sept 85 


0350 

8100 

137 

43 

335 

9 

41 

4 

- 5 

37 

55 

a6 

358 544 

I 

^457 

133 

5 

350 

37 

41 

39 

- 5 

45 

65 



9 

9419 

106 

30 

817 

45 

8 

37 

+ 10 

57 

66 

87 

a59 538 

3 

8449 

107 

44 

331 

41 

8 

37 

+ 10 

9,6 

66 

88 

370559 

4 

6990 

107 

53 

346 

1% 

8 

39 

+ 10 

9,4 

66 



5 

9913 

108 

43 

307 

43 

330 

0 

+ 8 

0 

67 

89 

371554 

6 

5191 

107 

14 

260 

35 

8 

35 

+ 10 

13 

66 



7 

93*3 


17 

9,9,9, 

33 

330 

43 

+ 7 

43 

67 

3 ° 

87a 563 

8 

3x17 

103 

18 

1 *74 

48 

8 

40 

+10 

14 

66 



9 

8333 




% 

330 

54 

+ 7 

5(5 

67 

Oot I 

»73 534 

0360 

1097 

80 

38 

388 

39 

8 

43 

+ 10 

11 

66 



I 

5735 


10 

351 

15 

331 

39 

+ 7 

31 

67 



2 % 

3731 

79 

58 

880 

39 

0 

43 

+ 15 

38 

66 

% 

374513 

3 

1557 

333 

59 

308 

44 

8 

57 

4-10 

38 

66 



4 

4835 

119, 

19 

355 43 

331 

5 <S 

+ 7 

34 

67 



5 

1645 

34-33 

894 

57 

I 

10 

+ 15 

56 

66 

>9 


6 











9,0 


7 






1 





9,1 


8 











9,9, 


9 











84 

396478 

0370 

4048 

146 

i 5 

396 

0 

SO 

43 

- 7 

13 

68 

35 


I 











31 

303475 

9, 

8331 

108 

10 

368 

9 

383 

31 

+ 7 

48 

59 

Nov 1 

304513 

3 

6651 

107 

39 

383 

54 

383 

35 

+ 7 

47 

69 

3 

306493 

4 

3711 

98 


311 

16 

383 

S 3 

+ 8 

4 

59 

6 

309530 

j 

4331 

306 

16 

354 

41 

384. 

%0 

+ 8 

45 

69 

9 

313478 

6 

9033 

301 

35 

37 

0 

384 

40 

+ 9 

5 

69 

II 

314553 

7 

8593 

98 

30 

375 

43 

133 

57 

+ 13 

30 

70 



8 

9360 

98 

9,6 

855 

54 

1*5 

9 

+ 14 

5 

70 

15 

3^8 533 

9 

3144 

48 

3 

33 » 

S 3 

134 

40 

+ 13 

37 

70 



0380 

3388 

74 - 

50 

383 

48 

134 

3<5 

+ 13 

45 

70 

88 

335488 

I 

8133 

374. 

I 

38 

»s 

101 

34 

— II 

18 

71 



8 

7306 

373 

53 

39 

59 

93 

8 

— 10 

33 

71 

33 

336453 

3 

931 T 

375 

18 

53 

9,4 

lOI 

44 

— 11 

47 

71 



4 

8498 

375 

40 

43 

39 

93 

49 

—10 

16 

71 



5 

4853 

133 

58 

330 

4 

9 

34 

—10 

19 

73 



6 

6138 

185 

45 

310 

19 

359 

39 

- 9 

37 

73 



7 

8135 

Q9, 

89 

393 

4 

343 

34 

+ 14 

15 

73 

*7 

33 o ’494 

8 

4949 

9,64. 10 

17 

55 

10 

4 

— 10 

13 

73 



9 

3704 

35s 

14 

9 

I 

I 

10 

— 10 

13 

73 



0390 

3837 

10 

9, 

350 

5 * 

343 

I 

+ 14 

3 

73 

39 

333505 

1 

8475 

373 

48 

49 

2(0 

13 

57 

— II 

14 

73 



3 

79*3 

373 

4 

43 

49 

7 

35 

— 10 

10 

73 



3 

7335 

37a 

9,8 

37 

43 

I 

19 

- 9 

34 

73 



4 

6013 

307 

57 

»7 

35 

351 

13 

+ 13 

17 

73 



5 

4989 

313 

37 

19 


343 

30 

+ 13 

49 

73 



5 

3606 

3^0 48 

10 

18 

333 

55 

+ 13 

39 

73 

30 

333485 

7 

9508 

374 

54 

0-4 39 

14 

38 

— 10 

36 

73 



8 

8590 

374. 55 

51 

54 

I 

37 

- 9 

31 

73 



9 

7959 

300 

1 

45 

»3 

355 

5 

+ 11 

18 

73 

Beo 4 


0400 

1 

558 o 

305 

59 

33 

49 

343 

35 

+ 13 

33 

73 















OF SOLAS SPOTS; 1855 


87 


18 S 4 

Day 

No 

Dist 

n 



H Iiat 

Group 





0 

/ 

0 

/ 

0 

/ 

0 

/ 


Dec I a 

345530 

0403 

3347 

53 


353 

6 

131 

58 

+13 

26 




4 

6163 

131 

0 

339 

22 

108 

14 

— X2 

30 




5 

7413 

I 5 H 

40 

319 

45 

98 

37 

-15 

22 




6 

7315 

116 

37 

330 

38 

99 

30 

— II 

26 

75 

i 6 

349 515 

7 

6733 

300 

58 

49 

33 

131 

53 

+13 

14 

74 



8 

3305 

348 

26 

26 

33 

108 

43 

— 10 

57 

75 



9 

3744 

ai:i 

22 

i 5 

2 

98 

22 

“15 

47 

75 

37 


0410 











38 


I 











Jan 3 


2 











1855 5 


3 











10 

9515 

4 

8497 

354. 

10 

93 

3 

180 

47 

-13 

39 

76 



5 

8x84 

353 

7 

89 

39 

177 

33 

“14 

7 

76 



6 

3303 

338 

55 

41 

3 

138 

47 

+ 13 

39 

77 

II 

10 519 

7 

5509 

393 

18 

66 

5 

139 

34 

+ 10 

34 

77 



8 

5087 

394. 

34 

63 

IT 

136 40 

+ 9 

47 

77 



9 

9407 

93 

15 

335 

48 

39 

17 

“ 7 

17 

79 

13 

13508 

0430 

7370 

93 

26 

351 

30 

36 

47 

- 8 

22 

79 



I 

8056 

94 

43 

344 

26 

39 

43 

“ 9 

34 

79 

14 

13553 

a 

7309 

359 

43 

85 

16 

115 

44 

- 7 

»3 

78 



3 

5763 

: 2 ^ 6 o 

41 

81 

41 

X 12 

9 

- 6 

39 

78 



4 

5441 

93 

58 

6 

18 

36 46 

“ 7 

48 

79 



5 

6341 

95 

18 

359 

59 

30 

37 

“ 9 

39 

79 

17 

15570 

6 

1394 

343 

19 

49 

12 

36 

53 

- 7 

35 

79 



7 

0767 

187 

15 

43 

13 

30 

53 

“ 9 

5 

79 

18 

17493 

8 

3330 

355 

36 

62 

35 

36 

59 

- 7 


79 



9 

3398 

345 

5 

56 

34 

30 

58 

“ 9 

10 

79 



0430 

9740 

74 - 

II 

337 

36 

30a 

0 

+ 8 

7 

80 

31 

30 567 

1 

8633 1 

356 

34 1 

105 

59 

36 

57 

“ 7 

36 

79 



3 

6107 

61 

40 

11 

11 

^02 

9 

4 “ 8 

10 

80 

33 

33607 

3 

3591 

30 

45 

41 

3 

303 

4 

+ 7 

40 

80 



4 

3833 

81 

19 

31 

55 

393 

57 

“ 5 

7 

81 

37 


5 











39 


6 











30 


7 











PeTj 10 

40553 

8 

5658 

79 

6 

33 

4 

39 

33 

- 8 

14 

8 £& 

13 

43490 

9 

0784 

69 

17 

64 

6 

44 

6 

— 6 

30 

8 : 2 ^ 



0440 

1617 

83 

18 

59 

31 

39 

21 

- 8 

I 

8 :^ 

14 

44543 

I 

3997 

347 

14 

88 

8 

39 

2 

- 8 

6 

85 ^ 

15 

45513 

3 

5003 

347 

44 

lOI 

47 

38 

55 

- 8 

13 

8 ::^ 

16 

46466 

3 

7191 

347 

33 

118 

49 

43 

35 

- 8 

0 

82, 



4 

6738 

346 

57 

115 

11 

38 

47 

- 8 

30 

Sii 



5 

6777 

351 

9 

115 

33 

38 

58 

“ 5 

40 

82^ 

17 

47550 

6 

8469 

349 

I 

131 

46 

40 

0 

— 6 

3 

8 s^ 



7 

8357 

346 

7 

130 

44 

38 

58 

- 8 

33 

82^ 

18 

48534 

8 

9344 

344 - 58 

144 

18 

38 

43 

- 8 

39 

8 ::^ 

30 


9 











31 


0450 











34 

54508 

1 

9373 

60 

6 

14. 

10 

183 43 

+ 6 

3 

83 

Mar I 

59565 

3 

4588 

26 

34 

65 

35 

163 

33 

+ 11 

0 

84 



3 

3654 

33 


70 

49 

168 

37 

+ 7 

59 

84 

3 

61 553 

4 

3370 

333 


93 

58 

163 

35 

+ 11 

9 

84 



5 

3353 

399 

46 

99 

54 

169 31 

+ 8 

14 

84 











88 


MR OAERINOTON’S OBSERVATIONS 


1866 

Baj 

Nol 

Max 4 

^ 69587 

0456 

1 

8 

6 

63598 

y 

0460 

I 

6 

^4519 

4 

3 

4 

5 

6 

7 

65490 

7 

8 

9 

0470 

i» 

70531 

I 


71538 

4 

i 5 

74500 

3 

19 


4 

*0 


5 

n6 

844 < 5 S 

6 

*7 

85610 

7 

»9 


8 

3 ° 

88 664 

9 


* 

1480 

* , 3 ^ 


I 

Apm a 

91535 

4 

3 

4 


4 

5 

94 534 

5 

8 


6 

10 


7 

II 


8 

i» 


9 

14 


0490 

IS 


I 

i 5 

* 

4 

17 


3 

18 


4 

19 1 

108 644 

5 

»o 

109 514 

6 

41 


7 

44 


8 

33 


9 

44 


0500 

45 

11550^ 

I 

47 

116650 

4 

48 

117 507 

3 

4 

,, 30 


5 

Hay 4 

X 4 I 514 

6 


7 

8 


Djfit 

PO0 

Node 


0 

/ 

0 

/ 

4435 

491 

45 

107 

44 

5 i< 5 S 

276 

45 
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83 

52 

+ 

0 

1 

y 

9 

93 



0510 

2453 

320 

5 

152 

5 

77 

9 

+ 
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18 
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2 
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+ 

5 

27 
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4 
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353 

52 
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3 
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42 

+ 

8 

7 

93 
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5 
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43 
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57 
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29 
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37 
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379 
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30 
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+ 
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15 

94 
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+ 
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I 
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+ 
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16 
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97 
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354. 
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35 

38 

39 
30 
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H Lat 

0 / 
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+ 5 30 
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OF SOLAR SPOTSj 1865 
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5 
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1 

1 

s 

Pi Noclo 
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o / O / O' o / 
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25 

26 
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a8o I 
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7 
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34 

37 

38 
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4 

5 

6 

9 

14 

15 
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33 

36 

37 
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378 33 
376 38 
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109 33 
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37 33 
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33 

58 

33 
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53 

54 

4 
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I 

36 

44 
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30 

34 

13 
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37 

37 

49 

6 

I 

38 

44 

I 

18 

34 

1 
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— II t 8 
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307 510 
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OC 

+ 7 

13 

lai 
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309 593 

8 

0445 
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4 

a 3 a 

43 

235 

9 

+ 7 

19 

lai 

09 
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9 

3406 
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55 

245 

35 

335 

28 

+ 7 

7 

lai 
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0830 

457 <J 
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53 
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19 
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lai 
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I 
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24 
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43 
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15 
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ao 
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46 
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57 
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17 
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7 
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lao 

44 
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8 
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48 
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46 
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ai 
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8 

2592 
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38 
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40 
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5 
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42 
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aa 
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9 
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a^i 

ai 
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7 
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TO 

~ 7 

32 
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33 

235 51a 

0850 

4518 
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I 
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30 
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18 

- 7 

aa 
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a6 

338513 

I 

9050 
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9 
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54 
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8 
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24 
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3 

7979 

373 

25 
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18 

a'ji 

32 

- s 

33 
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37 
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3 

9714 
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14 
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42 
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10 
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4 
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35 
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18 
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46 
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30 
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30 
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6 
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0 
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16 

9^ 
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33 

124 

31 
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7 
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55 
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46 

92 

13 
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35 
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8 
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29 
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55 

84 

33 

-35 

31 
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Sept I 

344 580 

9 

6864 

159 

35 
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35 

90 

45 
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33 
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0860 

7535 

154 

34 

337 

36 

83 

36 

-35 

16 

124 

3 

245 513 

I 
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57 
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42 

91 

38 

-34 

49 
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3 
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58 
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3 
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16 
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6 
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38 
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5 
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6364 
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—35 

31 
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8 

5859 
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34 
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29 

85 
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30 
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6 
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9 

7457 
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15 
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40 
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36 
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7 
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I 
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II 
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3 
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57 
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0 

II 
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A 

3 

6154 
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23 
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T 

13 
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34 
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31 
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4 
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70 

10 
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38 
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0 
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13 
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5 

4330 

30 

14 
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24 
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54 

+31 

48 
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6 
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37 

3 
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51 
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31 
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I 
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14 

357 506 

7 
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7 
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33 

+31 

34 
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15 

16 
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49 
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359 3® 
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-27 51 
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—33 18 
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190 3 
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-37 40 
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-35 47 

353 38 
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/ 

0 
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/ 


15 


4 
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6 
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I 
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-34 
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23 
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9 
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30 
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25 
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39 
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I 
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56 

40 

55 
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53 
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37 
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36 

133 

20 
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8 
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12 

95 

13 

78 
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10 
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0478 

0950 

7140 
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36 
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14 
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21 

-33 

12 
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1493 

I 

5358 

138 

35 

0 

13 

373 

57 

— 2T 

53 

134 



2 

6313 
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48 

354 

20 

307 

4 

-34 

28 

134 

3 

2501 

3 

3810 

149 

2 

16 

I 
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27 

— 22 

II 
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4 

4983 
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42 

7 

21 
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47 

-33 

13 
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5 
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3 

3957 
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20 

44 

51 
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33 

— 22 

15 

134 

10 

9560 

6 

9736 

245 
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46 
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4 
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20 
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7 

6354 
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3 

51 

34 
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52 
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13 
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8 
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43 

44 

57 
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15 

+31 

TO 
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13 
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9 

7986 
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31 

79 

I 
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25 

+30 

29 

135 



0960 

7340 
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6 

68 

56 

300 

30 

+31 

55 

135 



1 

9306 

33 

25 

335 

7 

106 

31 

+38 

32 

136 

14 

13503 

3 

9585 
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3 

107 

3 

309 

24 

+30 

23 
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3 
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25 

96 

23 
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45 

+31 

30 
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4 
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40 

36 

3 

30 
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42 

+38 

38 
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5 
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44 

3 

355 

35 

97 

57 

+ 29 

3 
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6 
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80 

31 
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31 

65 

43 

+ 3 

38 
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7 

8809 

46 

44 
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89 

4 

+ 30 

36 

136 

16 

15507 

8 

7593 

75 

16 
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8 

67 

5 

+ 3 

46 

137 

17 

16594 

9 

5759 

69 

13 

8 

56 

67 

38 

+ 4 

31 

137 

19 

18591 

0970 

3106 

38 

27 

37 

46 

67 

58 

+ 4 

49 

137 
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3088 

32 

39 

37 

8 

67 

30 

+ 4 

13 

137 

31 

30503 

3 

3633 

391 

0 

65 

12 

68 

17 

+ 5 

4 

137 



3 

3449 

390 

24 

64 

22 

67 

27 

+ 4 

33 

137 

23 

33538 

4 

9336 

no 

47 

341 

56 

316 

9 

-39 

18 

138 

24 

33 649 


8139 

II 3 

36 

358 

I 

316 

38 

-38 

50 

138 

38 

37 481 

6 

4076 

161 

52 

50 

28 

314 

34 

-39 

32 

138 

29 

30 

38 476 

7 

8 

4301 

187 

32 

6 ^ 

I 

314 

0 

-39 

43 

138 

0 


9 











Feb 1 


0980 











4 

34468 

I 

9304 

107 

42 

354 

24 

159 

34 

-31 

18 

139 



3 

9603 

II 3 

3 

346 46 

151 

46 

-36 

4 

139 

6 

36492 

3 

7038 

II4 

52 

23 

33 

159 

50 

-31 

38 

139 



4 

8137 

1 15 

57 

13 

14 

149 

31 

-36 

4 

139 

9 

39 416 

5 

432a 

160 

36 

64 

4 

158 

53 

- 3 ^ 

59 

139 








UB CABDI^G10^’S 0D^^EByAlI0^8 


lYb 9 

11 


J7 

i8 

no 

22 

23 

24 

a? 

26 

28 

Mill 1 

S 

4 

5 


25 

27 

28 
31 

April I 


41 489 

42503 


43 474 

45515 

45 307 
47 581 


53 350 



89 533 

90 370 

95 5»3 

95 614 


Fob 

Fi Noilo 

H Long 

0 

/ 

0 

/ 

0 

/ 

144 

14 

52 

53 

147 

42 

200 

I 

90 

16 

155 

40 

I8l 

49 

79 

39 

145 

3 

210 

34 

103 

41 

154 

41 

195 

5a 

93 

a 5 

144 

35 

101 

i 5 

5 

35 

56 

35 

216 

12 

it6 

53 

154 

8 

203 

58 

io 5 

25 

143 

41 

220 

II 

144 

8 

15a 

25 

II7 

3<5 

48 

3 

56 

21 



219 40 
136 4J} 
168 34 


156 53 
52 10 
77 7 


151 7 

56 24 


3309 183 12 99 32 212 I 

3128 176 o y5 44 ao9 13 

4749 ao7 22 114 59 212 50 

4231 201 8 110 15 208 5 


98 11 
97 50 
103 53 
ii5 9 

135 51 


51 15 

45 7 

65 44 
80 31 
94 19 


22 20 
17 12 
aa 53 

23 10 
aa 55 


284 48 
279 19 
90 22 
14a 5<S 
120 28 
175 41 


i5o 41 
173 55 
40 32 
1 17 49 
io5 39 
133 a5 


36 17 

35 57 

3<5 5 

31 57 

36 10 
28 o 

32 9 
36 17 
32 28 
a7 45 
3a 48 
27 51 
a7 54 


—24 18 
—24 i5 
-24 9 

—24 24 


-29 50 
-30 4a 
-29 44 
—30 8 

—30 i5 


253 12 
a 63 8 

lay 45 
33<5 47 
ia5 37 
i3<S 55 


+ a7 57 
+28 21 
—27 22 
-a7 43 
—27 24 
-27 14 









OP SOliAtl SPOTS, 186 ? 


4g 


1867 

Day 

No 

Apr 7 

98555 

1039 

9 

1040 

I 

lO 

99503 

3 

3 

12, 

loi 577 

4 

5 

6 

14 


7 

15 


8 

17 


9 

i 8 


1050 

19 


I 

2,0 



21 


3 

34 

« 

4 

37 


5 

39 

118 517 

5 

30 

1 19 494 

7 

8 

May 3 

1 31 483 

9 

1060 

3 

133 583 

I 

5 

134 590 

Si 

6 

135 487 

3 

7 

130 633 

4 

9 

138 633 

> 

II 

130 483 

8 

9 

1070 

13 

133 463 

I 

3 

14 

133 531 

3 

4 

1 

7 

8 

15 

134 514 

9 

1080 

I 

i 5 

1 

135 511 

3 

3 

4 

1 

7 

8 

17 

13^ 535 

9 

1090 

I 


Poe 

0 

/ 

150 

lii 

307 

^4 

i9i^ 

4 


!EV Node H Long 


H. Lat I Group 



























MB oarbutgiton’s obsbbvations 


May 


a 6 

ay 

a8 

T 3 ® 
Juno 1 


Doif I No 


137 5*5 


138 593 


139504 


143 513 


145519 

145504 

147544 

149511 

151500 

15a 67a 


153580 


154505 

155507 


157 ^58 


158 5^1 




4101 

498a 

4553 

6a<;8 

8691 

5303 

5799 

457a 

4339 

9**9 

98*4 

7041 

5094 

9883 

9373 

8408 

574 * 

7411 

369a 

8781 

4150 

9884 
g^ 6 o 
5*83 
953 * 
656a 
899a 
789a 
8084 
87*8 
9731 
5854 
5518 
5aaa 
56*0 


6 ay 
*5 10 
178 4 
17a a 5 
14* 35 
lao IS 
33 <> 14 

345 3 

3 49 
aoa a8 
197 la 
lao 4a 
a8i 53 
ai3 ^6 
aio 33 

313 * 

318 39 
*77 59 
aa8 ao 



IV Node 

laS* 

/ 

38 

135 

19 

*35 

*4 

150 

14 

139 

18 

170 


167 

39 

15* 

37 

133 

7 

165 

54 

161 

35 

154 

5 

185 

ai 

181 

17 

136 

35 

aao 

17 

198 

17 

193 

45 

178 

*5 

174 

58 

*33 

a 

*47 

ao 

*01 

45 


1 1 * 33 
*85 13 
157 7 

a8o ao 
19a a8 

103 18 

*78 35 
ail 4 

104 38 
aai a6 
108 18 
aa8 as 

113 17 

no 10 
*35 17 
i 3 f 57 
ia5 *4 
151 *5 

139 SI 



97 

31 

* 4 ^ 

33 

aoa 

la 

108 

a8 

*14. 

4 * 

119 

*3 

aa8 

35 

13* 

45 

1*4. 

*3 

*57 

31 

i 5 i 

19 


154518 

i<SSS 09 


59*8 aio 41 

5477 ao8 i 5 

5709 aai II 



H Long 

0 

/ 

*84 

1 

*93 

4 * 

18 

3<5 

*93 

*6 

*8* 

30 

313 

3 * 

310 

SI 

*95 

49 

*76 

19 

*93 

57 

*89 

38 

*8* 

8 

313 

*4 

309 

ao 

*64 

38 

335 

*4 

313 

*4 

308 

5 * 

*93 

3 * 

*90 

5 

391 

17 

305 

35 

aSo 

1 

195 

38 

119 

44 

119 

i 5 

119 

3 

118 

55 

164 

35 

118 

19 

164 

ao 

117 

3 <S 

*5 

5 * 

165 

I 

117 

40 

*3 

S <5 

117 

3 

ai 

44 

116 

43 

ao 

53 

la 

31 

US 

8 

18 

S 5 

10 

44 

18 

19 

10 

31 


m 



n Lat 

0 

/ 

+ ao 

5 * 

-31 

14 

-*9 

19 

+aa 

ao 

4 -ao 

10 

-as 

3 

— 

5 ° 

“•31 

30 

“ 3 * 

18 

+ aa 

16 

+ai 

45 

4 -ao 

3 

-*3 

a6 

-*3 

9 

“30 

*7 

+ *5 

41 

“*3 

36 

“*3 

a8 

+ aa 

3 * 

+ ai 

47 

4- *3 

16 

-*3 

*4 

-33 

3 * 

+ I 

7 

— ai 

41 

--ai 

*5 

— ai 

a6 

— ai 

*9 

+ ai 

39 

—ai 

49 

+ ai 

41 

—ai 

53 

-ay 

45 

4 'ai 

5 * 

—ai 

SO 

-ay 

38 

— ai 

49 

— a8 

47 

— ai 

3 « 

“*8 

59 

-*9 

I 

— ai 

II 

-a 9 

19 

-*9 


-*9 

35 

-a 9 

ai 

-as 

38 

-34 

aa 

-34 

3 
















OF SOLAR SPOTS, 186? 


61 


1867 

Day 

No 

Diflt 

Pofl 

EV Node. 

KLong 

PC Lat 

Group 

Jrme 15 


1143 

7561 

0 

ia 8 

/ 

7 

0 

153 

35 

358° 

/ 

41 

0 

-33 

54' 

160 

16 


6 











17 


7 











18 


8 











19 


9 













1130 













I 











aa 


2, 











33 

173 518 

3 

9774 

106 


121 

39 

114 

8 


19 

161 

34 

174 5a8 

4 

9187 

109 

4 

134 

35 

iia 

55 

— jai 

38 

161 

35 

175 539 

5 

8aa9 

113 

46 

148 

33 

iia 

31 

— ai 

5a 

161 

%6 

176 4ai 

6 

7160 

119 

41 

160 

35 

112 

4 

— s^i 

53 

161 

37 

177 645 

7 

5 ® 3 i 

133 

6 

176 

48 

no 

55 

— 22 

3 

161 

a8 

17831a 

8 

4710 

149 

i 5 

188 

41 

no 

30 

—22 

6 

i 5 i 

39 

i7q 667 

^9 

4a68 

180 

15 

204 

40 

no 

6 

—22 

17 

161 



1160 

8831 

15^4 

34 

148 

35 

53 

51 

-31 

10 

163 



I 

9331 

12% 


14 ^^ 

0 

47 

a6 

“31 

6 

163 

Jnly 6 

186 474 

3, 

7“5 

300 

3<5 

351 

20 

60 

13 

+33 

55 

163 



3 

6003 

308 

II 

5^41 

4 

49 


+ ^-5 


163 



4 

8518 

119 

14 

156 

13 

335 

6 

—33 

3 » 

154 

7 

187 531 

5 

8418 

a 95 

20 

365 

3 

59 

5'5 

+33 

41 

i 5 a 



6 

748a 

3 CX) 

5 » 

355 

37 

49 

30 

4* 

51 

163 



7 

7331 

i::i6 

15 

170 

39 

334 

22 

^22 

40 

164 

8 

188 587 

8 

9375 

395 


a8o 

37 

59 


+33 

57 

i52 



9 

8684 

397 

7 

370 

11 

49 

6 

+ 34 

34 

16a 



1170 

3386 

149 

18 

193 

43 

333 

37 

-33 

38 

164 



I 

68ai 

89 

33 

]68 

37 

3°7 

33 

+ 3 

33 

165 



a 

7553 

90 

38 

163 

36 

301 

31 

+ 3 

43 

165 

9 

189 493 

3 

9859 

395 

5 

393 

17 

59 

30 

+ 34 

7 

i 5 a 



4 

4914 

91 

51 

183 

a 

309 

5 

+ 3 

4 

155 



5 

5999 

91 

43 

175 

38 

301 

41 

+ 3 

49 

165 

II 

1 91 494 

6 

0*97 

153 

47 

313 

39 

311 

9 

+ 3 

34 

165 



7 

1818 

98 

39 

303 

55 

301 

35 

+ 3 

50 

165 

la 

193 303 

8 

3339 

364 

49 

338 

56 

311 

58 

+ 3 

14 

165 



9 

0593 

a6i 

49 

31 8 

35 

301 

57 

+ 3 

31 

165 

13 

193 493 

1180 

7^53 

337 

54 

358 

53 

338 

9 

—33 

58 

164 



I 

4674 

369 

45 

343 

55 

313 

13 

4 

14 

165 



a 

3049 

373 

33 

333 

54 

303 

II 

+ 3 

51 

165 



3 

9566 

138 

51 

149 

40 

318 

57 

— 

«3 

166 

14 

194 303 

4 

6015 

373 

30 

354 

3 

309 

I 

+ 3 

33 

165 



5 

Sgzi 

133 

30 

163 

13 

318 

10 

-^22 

17 

166 

15 


6 











16 


7 





« 






17 

197 3a9 

8 

7165 

61 

36 

178 

II 

190 

15 

+35 

39 

167 



9 

76aa 

63 

39 

173 

30 

i8s 

34 

+35 

34 

167 

18 

198 698 

1190 

5315 

50 

51 

196 

17 

191 

45 

+35 

6 

157 



I 

6690 

5 S 

4 

185 

4 

180 

33 

+38 

50 

i6y 



a 

6173 

57 

54 

188 

15 

183 

44 

+35 

58 

167 

19 

199 3a4 

3 

4189 

34 

35 

308 

59 

193 

45 

+35 

7 

167 



4 

5357 

49 

10 

198 

10 

181 

56 

+36 

43 

167 

ao 

aoo 317 

3 

3631 

4 

18 

333 

38 

193 

19 

+35 

5 

167 



6 

3847 

30 

59 

3i5 

3<5 

186 

17 

+36 

3<5 

167 



7 

4080 

30 

0 

313 

18 

181 

59 

4-36 

37 

167 


H 2 













MB OABBINCKCON’S OBSEBVATIONS 



Jnfyao 

91 


aoi497 

909 600 


*03489 


S04504 
005 5a2 


ao55aa 



a8 

»9 

SO 

A 

Aug 5 
4 


0 / 
31 59 
349 57 
9 31 
319 IS 

$99 50 

335 »5 
311 »7 
31a 44 
3*1 58 

307 51 
313 30 

304 47 

308 18 

74 47 

304 33 

305 as 

73 18 


o / 

ao9 51 
*30 45 
aa5 94 
*5* 57 

*47 *7 
*40 8 
96$ 18 
a6o 40 
951. 47 

*75 4^ 
*63 10 

*9* 8 

*80. 59 
159 47 
308 5 

*94* 58 
173 4<5 



178 i5 

57 4 
191 11 

178 3 
36. 51 


+ as 4* 
+ *7 IS 
+ a6 a8 
+»7 31 
+ ad 8 
4-97 *8 
+ *3 46 
+95 90 
+ 97 98 
+ 94 I 


993 55o 
994551 
*95581 
997 499 
998449 
999*489 

I *30598 


90 , . 

*I 

** 933 501 

*3 *34503 

94 *35461 

*5 *35 5*5 

*5 *37 SI I 



139 94 

77 9 

138 5 

7+ 47 

147 40 

69 7 

181 s5 
39 o 
907 45 
II 39 
931 8 
345- o 

313 I 

31+ 54 
945 19 

3*9 43 


139 9 
149 99 
147 9 

15s 16 

89 17 

3 

166 15 
85. 58 


1 88 97 
185 18 
901 19 
198 98 
913 o 

919 19 

041 97 
*38. 51 
*55 7 
951 57 

959 40 

960 19 
319 59 
308 7 

*83 S3 
980 99 


177 *3 
191- 55 
904. 39 
*19 7 

908 50 
304 94 
*3* 41 
993. 49 


189 59 
187 43 
189. 50 

187 5 
189. 9 
185 98 

188 31 
185 55 
188 36 
185 *6 
x88« 94 
185 3 
915 59 

919 7 

187- 53 

18+ 99 


39 13 
39 3* 
38. 41 

38 9 

97. 95 

109 91 

37* 38 

98 99 


— 90 9 

+ 97 99 

—90 IS 

+ 97 31 

—90 35 

+ 97 40 

—90 31 
+ 98 18 
—90 49 
+ 98 91 
—90 33 

+ 98 99 

+ »5 *7 

+ 90 99 

— 90 , *4 

+ »8 93 


—*8 59 
—98 38 
—98 31 
—98 44 
+ 19 48 

—93 97 
-98 56 
+ 19 3* 













OF SOLAR SPOTS, 1867 


63 



*56 658 




























64 


UB oabbington’s observations 


1867 

Day 

Na 

Sopi 14 
16 

258 49<5 

X304 


17 359489 


18 %6o 413 

30 263 476 

31 263 451 

33 265474 

24 266 489 

26 368 471 

29 271 458 

30 272472 

Oct I 273 503 

2 274479 

5 377 513 

6 278452 

10 282 474 


8430 

9017 

8257 

6731 

5684 

3978 

5815 

6x75 

9804 

9355 

7711 

7193 

5494 

4617 

493* 

8574 

8334 

6873 

4083 

4317 

9838 

5945 

9306 

9630 

7145 

6911 

8288 

8859 

5139 

6232 

30x5 

3322 

4573 

4767 

4183 

2824 

9195 

8188 

9819 

9111 

8996 

9693 

8553 

99x3 

7249 

9859 

5788 

93x9 

3822 

3893 

6059 


Fob 

Ft Node. 

ILLong 

H Lot 

OroQp 

0 

/ 

0 

/ 

0 


0 

/ 


140 

26 

224 

58 

118 

11 

-17 

3*5 

182 

3x3 

59 

344 

2 

211 

19 

+20 

38 

179 

310 

35 

335 

0 

202 

x7 

+ 17 

9 

179 

240 

X9 

305 

5 

172 

22 

— 26 

34 

180 

335 

11 

310 

57 

178 

14 

+ 22 

53 

181 

344 36 

295 

15 

162 

33 

+24 

3X 

181 

X57 

20 

252 

43 

120 

0 

--I6 

54 

182 

156 

18 

250 

X4 

117 

3X 

-18 

4 

182 

3x3 

18 

0 

9 

213 

21 

+ X9 

39 

179 

3x0 

35 

348 

37 

201 

49 

+ 17 

35 

179 

250 


318 

28 

171 

40 

— 26 

4X 

180 

3x9 

46 

334 

48 

178 

0 

+ 22 

50 

181 

330 

22 

309 

20 

162 

33 

+ 24 

5x 

181 

176 

3x 

266 

57 

120 

9 

-X7 

4 

182 

172 

34 

264 

9 

X17 

21 

-17 

49 

182 

257 

33 

330 

39 

170 

45 

—26 

44 

180 

3x7 

20 

337 

12 

177 

18 

+ 22 

39 

181 

333 

59 

322 

10 

162 

16 

+ 24 

55 

181 

203 

54 

280 

35 

120 

4X 

-16 

57 

182 

196 

20 

377 

15 

X17 

21 

-17 

3X 

182 

3x6 

26 

4 

20 

X75 

10 

+ 22 

X4 

181 

353 

35 

310 

33 

121 

33 

-17 

0 

182 

248 

47 

306 

X9 

117 

9 

^16 

57 

182 

96 

33 

214 

XS 

35 

5 

+ 19 

44 

184 


48 

207 

20 

18 

10 

+ 21 

X9 

184 

266 

3 

334 

2 

121 

2 

-X5 

1 

182 

260 

14 

3 ^ 

17 

1x7 

X7 

-17 

4X 

182 

96 

36 

227 

5° 

24 

50 

+ 19 

X4 

184 

94 

44 

221 

11 

18 

II 

+21 

17 

184 

89 

20 

256 

5? 

35 

9 

+ 19 

4 

184 

88 

39 

249 

16 

17 

35 

+ 21 

50 

184 

38 

31 

282 

43 

36 

37 

+ 33 

5x 

183 

75 

2 

271 

3x 

25 

26 

+ 19 

I 

184 

79 

10 

263 

39 

17 

34 

+ 21 

59 

184 

333 

21 

3x3 

x7 

39 

5 

+ 22 

39 

183 

349 

28 

304 

49 

30 

32 

+26 

10 

183 

346 

9 

399 

50 

35 

38 

+ 19 

II 

184 

317 

39 

359 

X3 

43 

41 

+ 22 

29 

X83 

3^ 

345 

3X 

28 

57 

+ 26 

53 

183 

3x7 

36 

13 

28 

42 


+ 22 

20 

X83 

333 

6 

358 

33 

37 

3<5 

+27 

x7 

X83 

142 

42 

333 

56 

262 

59 

—20 

26 

185 

3»3 

4 

10 

54 

23 

20 

+ 27 

40 

X83 

99 

X9 

335 

48 

236 

23 

+ 17 

47 

186 

97 

50 

210 

5*5 

21 X 


+ 18 

59 

x87 

96 

7 

252 

3 

209 

3<J 

+ 18 

57 

x 87 

95 

35 

216 

0 

X73 

33 

+ 21 

37 

189 

93 

2 

265 

2 

209 

X5 

+ 19 

0 

X87 

95 

53 

229 

37 

X73 

4« 

+ 21 

20 

189 

33* 

5x 

32X 

38 

208 

49 

+ 18 

47 

187 

73 

34 

285 

2 

172 

13 

+21 

2 

189 

177 

45 

383 

55 

171 

6 

—26 

18 

190 

160 

37 

264 

II 

151 

22 

-27 

48 

191 












OF SOLAR SPOTS, 1867 


66 


1857 

Oot lo 

13 

14 

16 

17 
19 

no 

23 

24 
26 

37 

28 

30 


Day 


385499 


386 471 


388 507 


389 499 
391 594 


393 568 

39554^ 

396'483 
398 465 

299545 


300 518 


30s 493 


No 

Difit. 

Pos 

Pr Nodo 

H Long 

H Lat 

Group 

1357 

9“5 

0 

140 

57 

G 

241 

27 

G 

138 

/ 

38 

0 

-19 

25 

192 

8 

847*5 

315 

3 * 

3 

34 

207, 

50 

+19 

18 

187 

9 

4245 

335 

31 

326 

19 

170 

35 

+20 

57 

189 

1360 

7638 

265 

4 

349 

13 

193 

29 

-19 

6 

188 

I 

5127 

170 

34 

287 

22 

131 

38 

-18 

57 

192 

2 

6084 

160 

18 

378 

8 

122 

24 

-19 

44 

192 

3 

9399 

314^ 

59 

17 

18 

207 

47 

+19 

29 

187 

4 

5849 

325 

30 


51 

170 

20 

+ 21 


189 

5 

4136 

193 

36 

301 

17 

131 

4*5 

-17 

54 

192 

6 

4956 

176 

25 

291 

35 

122 

4 

-19 

47 

192 

7 

8907 

317 

29 

II 

37 

173 

13 

4-21 

25 

189 

8 


346 

40 

329 

33 

131 

9 

-i8 

7 

192 

9 

4865 

336 

55 

319 

21 

120 

57 

— 21 

27 

192 

1370 

8953 

90 

22 

245 

43 

47 

19 

+25 

35 

194 

I 

6564 

360 

6 

343 

32 

131 

4 

-18 

6 

192 

2 

5738 

245 

2 

332 

23 

no 

55 

— 21 

22 

192 

3 

7935 

87 

37 

259 

13 

4*5 

45 

+25 

49 

194 

4 


373 

49 

12 

50 

130 

39 

-18 

21 

192 

5 

8204 

265 

25 

0 

52 

118 

41 

“21 

II 

X92 

5 

5177 

183 

25 

398 

51 

5 ^ 

40 

“22 

59 

m 

7 


71 

19 

388 

II 

46 

0 

+25 

53 

194 

8 

7089 

85 

25 

369 

39 

27 

28 

+^5 

7 

194 

9 

9679 

275 

31 

25 

17 

129 

17 

-18 

14 

192 

1380 

9360 

369 

2 

17 


I 2 I 

31 

—22 

53 

192 

1 

4817 

305 

35 

312 

3 ^ 

5*5 

3*5 

-23 

24 

193 

3 

4789 

198 

7 

308 

44 

52 

44 

—22 

56 

193 

3 


50 

53 

302 

14 

4*5 

14 

+26 

0 

194 

4 

7398 

257 

16 

354 

I 

55 

47 

-23 

0 

193 

5 

5*587 

33*5 

3^ 

344 

17 

46 

3 

+26 

12 

194 

6 

5157 

347 

58 

33*5 46 

38 

32 

+28 

40 

194 

7 

3843 

5 

3 

324 

34 

36 


+25 

5*5 

194 

8 

7031 

329 

3 

357 

3 ° 

45 

59 

+26 

29 

194 

9 


322 

29 

25 

7 

45 

29 

+26 

45 

194 

1390 

9838 

82 

55 

238 

i 5 

258 

38 

+32 

45 

198 

I 

3713 

390 

32 

341 

34 

34*5 

25 

4 - 2 

35 

195 

3 


388 

5*5 

338 

22 

343 

24 

+ 2 

23 

195 

3 

9797 

140 

38 

244- 49 

249 

51 

-23 

32 

200 

4 

9638 

79 

45 

240 

2 

251 

4 

+35 

21 

198 

5 

984 ^> 

93 

39 

238 

57 

243 

59 

+ 22 

2 

199 

6 

57*52 

293 

43 

355 

48 

347 

2 

+ 2 

5*5 

195 

7 


143 

3 

258 

9 

249 

23 

-23 

33 

200 

8 

9035 

77 

39 

259 

13 

250 

27 

+35 

39 

198 

9 

9342 

93 

23 

251 

42 

242 

5*5 

4 ’ 2 i 

53 

199 

1400 

8951 

366 

52 

21 

23 

344 

37 

— 22 

32 

196 

I 

7130 

154- 

32 

386 

II 

249 

25 

-23 

30 

200 

3 

7838 

146 

53 

277 

20 

240 


— 21 

30 

200 

3 

6636 

*55 

37 

291 

22 

254 

3^ 

+33 

47 

198 

4 

7303 

89 

7 

378 

44 

241 

58 

+ 21 

18 

199 

5 

7832 

87 

52 

273 

22 

236 

3*5 

+23 

34 

199 

6 

7448 

261 

25 

5 

32 

kSI 

19 

—20 

49 

197 

7 

7781 

366 

49 

II 

8 

3°4 

55 

-18 

16 

197 

8 

5040 

185 

50 

314 

39 

248 

26 

-24 

19 

200 

9 


166 

37 

303 

34 

237 

21 

—21 

47 

200 


Nov 1 


304568 






























IfB OAKRINGTOB’s OBSEBTATIONS 


1867 Day 


Nov I 


as 

Vj 

a8 

Poo 4 


3 “ S<y 4 

314456 

514476 

318490 


3*1 5*0 


344 641 


3*5 618 

348497 
330511 
331 S13 

337493 
338 So^ 

34148<$ 

344504 

1 35*49* 



PoB Pr Bodo H Long H Lat 


49 

T 

Jea 4 
1858 


35*5450 


3 ^* 51* 
364 53 ^ 

35*0 


5741 

6494 

7300 

5405 

4855 

4089 

38*5* 

5684 

6988 

8349 

9398 

6938 

6308 

4590 

947* 

9364 

5765 

34*4 

6166 

7646 

5004 

0995 

3471 

5943 

5488 

5548 

6301 

95*7 

9670 

8540 

8341 

77«3 

3753 

39*^ 

5*4* 

6688 

7777 

84*9 

«349 

6170 

4353 

3513 

4995 

9644 

5378 


o t 

149 13 

68 34 
469 41 

145 57 
155 3 * 
403 46 
466 51 

165 *3 

160 II 
73 4 * 

80 41 

440 7 

446 46 

8 50 

33 0 

151 34 
141 14 
87 49 
451 9 

*53 34 
446 16 

166 47 
148 47 
464 56 

144 39 

440 18 

*57 3 * 
463 47 

141 44 
60 9 

161 14 

47 44 
450 45 

347 40 

145 8 
448 38 

454 31 

306 10 
310 43 
315 54 
351 37 
13 10 

47 7 
67 40 

70 39 
*83 54 
317 *fi 

310 46 

348 I 
14. 35 

317 1 

489 44 
191 4 


O * 

485 46 

306 41 
44 41 

*94 S 3 

307 48 

335 15 
31 46 

318 34 
314* *5 

304. 8 
495 40 

3 36 

355 18 
34*5 57 

336 48 

314 49 
304 48 

486 56 

46 9 

19 53 
14 37 

347 41 
473 46 
5 * 11 

315 51 

356 30 

*4 37 
38 35 

333 7 

3*3 0 

347 30 
336 56 

49 46 

17 38 

334 *3 
83 41 

87 18 
67 17 

63-43 

56 *0 
19 43 
10 48 
35 * <5 

335 39 
3*5 55 

73 45 

48 I 

49 *0 

33 18 

18 57 
46 54 
loi 36 
3*5 14 


0 

/ 

2,19 

33 

240 

28 

*37 

14 

i»9 

26 


22 

148 

30 

147 

45 

54 

51 

50 

44 

40 

47 

31 

59 

56 5*5 

48 

38 

40 

17 

49 

48 

8 

9 

355 

48 

340 

16 

83 


57 

3^ 

50 

20 

5 

4 

311 

9 

47 

24 

311 

4 

310 

53 

310 

*5 

310 

10 

159 


149 

46 

159 

54 

149 

20 

159 

34 

147 

46 

61 

44 

57 

22 

61 

19 

41 

18 

37 

44 

30 

41 

353 

44 

344-49 

3*6 

7 

309 

40 


3*5 

53 

3*7 

12 

311 

10 

r^io 

so 

210 

5 

408 

16 

142 

54 


0 

/ 

— 20 

53 

+ 41 

19 

-41 36 

-i8 

SI 

-18 

51 

-18 

34 

-18 

49 

-43 

49 

-43 

9 

+ 45 

44 

+ 43 

S3 

— 22 

22 

-43 

49 

+45 

45 

+ 24 

17 

-19 

5* 

-19 

10 

+ 40 

13 

-35 

10 

— 22 

3§ 

-»3 

56 

— 20 

45 


-17 

0 

-17 

0 

-16 

SI 

-16 

59 

-17 

5 

+49 

49 

— 16 

4* 

+49 

SI 

—10 

41 

+49 

45 

—26 

7 

-48 

22 

-43 

6 

+44 

44 

+45 

37 

+47 

12 

+19 

*4 

+41 

18 

+44 

44 

+18 

44 

+19 

48 

+ 5 

20 

+44 

53 

+18 

49 

+17 

55 

+17 

14 

+17 

41 

+17 

39 

“35 

14 









67 


or 80 LAB SPOTS; 1868 


1868 

Bay 

No 

Bist 

Pos 

Pr Node 

H Long 

n Lat 

Qioup 

Jaoi 4 


1463 

7640 

0 

lao 

/ 

19 

342 

35 

0 

89 

15 

0 

-24 

/ 

51 

aao 



4 

9138 

lai 

3 

325 

16 

71 

5*5 

-29 

aa 

aao 



5 

6478 

97 

43 

348 

59 

95 

39 

- 7 

29 

219 



6 

9610 

III 

40 

315 

aa 

6a 

a 

— ai 

30 

aao 

9 

8635 

7 

6979 

381 

15 

77 

17 

III 

24 

+ 6 

ao 

218 



8 

4190 

355 

16 

58 

48 

92 

55 

- 8 

29 

219 



9 

4700 

ai4 

0 

52 

18 

86 

35 

-26 

4 

aao 



1470 

4600 

ao4 

0 

47 

40 

81 

47 

-28 

14 

aao 



I 

4195 

176 

53 

33 

56 

68 

3 

-28 

45 

aao 



a 

4bio 

150 

46 

19 

56 

54. 

3 

-29 

la 

aao 



? 

4608 

ia9 

34 

la 

47 

46 

54 

— ai 

35 

aao 

II 

10 1551 

4 

9348 

376 

33 

104 

a6 

III 

aa 

+ 7 

37 

218 



5 

7641 

259 

13 

85 

7 

93 

3 

- 8 

36 

219 



6 

6810 

338 

31 

73 

31 

80 

27 

— a8 

ao 

aao 



7 

5385 

ai9 

37 

60 

a8 

67 

24 

-27 

6 

aao 



8 

4535 

197 

aa 

46 

46 

53 

42 

--29 

13 

aao 



9 

3963 

189 

37 

41 

51 

48 

47 

— a6 

53 

220 



1480 

3oc}a 

186 

46 

39 

31 

46 

27 

— ai 

33 

aao 

la 

II 510 

I 

8873 

358 

48 

99 

54 

93 

14 

- 8 

47 

aJ 9 



a 

7963 

233 

38 

86 

35 

79 

55 

-28 

29 

aao 



3 . 

8438 

336 

50 

92 

3'5 

85 

56 

-27 

6 

aao 



4 

6703 

a 39 

33 

74 

9 

67 

29 

-27 

14 

220 



5 

5483 

ai4- 

59 

60 

17 

53 

37 

-29 

i8 

220 



6 

4744 

aia 

16 

55 

ai 

48 

41 

— a6 

40 

aao 



7 

3905 

317 

5 

53 

5 

46 

25 

— ai 

ai 

aao 



8 

5184 

303 

aa 

53 

15 

46 

35 

- 3 t 

36 

aao 

I? 

r2 47 ? 

9 

9(549 

257 

56 

113 

17 

93 

57 

- 8 

55 

a 19 



1490 

9295 

338 

37 

105 

57 

«5 

37 

-27 

0 

aao 



I 

8951 

235 

48 

100 

8 

79 

48 

-28 

51 

aao 



3 

7766 

333 

33 

85 

31 

65 

ii 

-28 

19 

aao 



3 

6733 

333 

3 

74 

I 

53 

41 

-29 

43 

aao 



4 

5940 

333 

3 

68 

19 

47 

59 

—26 

42 

aao 



5 

5358 

331 

35 

66 

32 

46 

12 

—21 

29 

aao 



6 

6193 

3 l 8 

18 

67 

18 

46 

58 

-31 

3 

aao 



7 

9573 

64. 

5 

538 

9 

307 

49 

+ 19 

24 

aaa 

H 

13470 

8 

959'5 

335 

40 

113 

50 

78 

22 

-28 

54 

aao 



9 

7953 

331 

30 

88 

13 

53 

45 

-29 

29 

aao 



1500 

7373 

333 

14 

83 

4 

47 

36 

-26 

49 

aao 



I 

6898 

338 

41 

80 

34 

46 

6 

— 21 

31 

aao 



3 

7693 

334 

59 

83 

28 

49 

0 

-33 

12 

aao 



3 

8095 

51 

58 

352 

8 

317 

40 

+ 23 

26 

aaa 



4 

9338 

58 

52 

334 

3<5 

300 

8 

+ 22 

49 

aaa 

17 


5 











i« 

17570 

6 

7365 

338 

18 

88 

14 

355 

3*5 

— 21 

34 

aai 



7 

6894 

235 

51 

84 36 

351 

58 

— 22 

25 

aai 

19 

18 539 

8 

8071 

339 

13 

97 

3 

350 

49 

— 22 

10 

aai 



9 

4554 

32 

55 

a6 

55 

a8o 

41 

+ 15 

36 




1510 

9800 

47 

18 

332 

8 

225 

54 

+ 33 

35 

aa4 

ai 

30 490 

I 

8603 

37 

49 

359 

10 

225 

7 

+ 33 

29 

a 24 

23 

31 581 

3 

7730 

38 

45 

13 

43 

224. 

12 

+33 

39 

224 

23 

33513 

3 

6908 

16 

50 

27 

43 

325 

0 

+ 33 

35 

224 



4 

7342 

33 

10 

ai 

33 

218 

50 

+ 34 

II 

224 

24 

33483 

5 

6416 

I 

59 

41 

a 

224 - 33 

+ 33 

27 

224 


I 












oS 


ME oabbinoton’s obsebvahons 


1868 

D«7 

No 

Jan 34 


1516 

7 

35 

3455*5 

8 

9 

1520 

36 

35644 

1 

2 

3 

37 

36510 

4 

1 

6 

7 

38 

37 509 

8 

9 

1530 

I 

3J 

30491 

3 

3 

4 

1 

FoIj I 

315” 

6 

1 

8 

1 

35 III 

9 

1540 

[ 

3 

3 

8 

38 570 

4 

1 

6 

7 

9 

39151 

8 

9 

1550 

I 

18 

48573 

3 

3 

4 

19 

49647 

1 

1 

8 

Ji 

33 

5*558 

1560 

1 

3 

38 

58560 

3 

4 

J 

7 

8 



6 19 
To8 14 
344 36 
849 8(? 

98 45 

837 8 


316 39 


6331; 

4090 

4360 

5836 

4753 

4538 

4^97 

8834 

7J38 

6339 

3433 

6609 

6483 

7333 

5301 

4687 

5646 

8680 

9679 

337<> 

3037 

6983 

6315 

4081 


JO9 40 


394 43 


339 31 


JO8 X 


394 43 


118 10 

313 41 


190 4 

283 O 


333 33 


308 30 


Pr Notlo 

0 

/ 

37 

13 

357 

3 

55 

9 

51 

*3 

34* 

31 

70 

0 

66 

9 

359 

51 

81 

i5 

78 

44 

13 

6 

6 

16 

94 

49 

91 

57 

38 

0 

19 

34 

130 

31 

70 

31 

so 

0 

344 

13 

81 

33 

36 

36 

358 

35 

98 

5*5 

93 

10 

1* 

31 

43 

16 

34 

II 

94 

13 

87 

31 

83 

34 

76 

35 

133 

*4 

107 

40 

101 

19 

90 

35 

43 

35 

36 

5 

30 

6 

59 

16 

51 

13 

44 

14 

19 

9 

319 

13 

93 

54 

84 

54 

38 

8 

118 

6 

76 

58 

73 

+5 

57 

I 

41 

51 

3<5 

35 


II Tont 

0 

/ 

330 

44 

180 

34 

333 

36 

319 

40 

150 

48 

333 

11 

319 

0 

15* 

43 

331 

10 

319 

18 

153 

40 

146 

50 

32T 

’3 

318 

31 

154 

*4 

H5 

48 

314 

37 

114 

37 

104 

6 



III 

10 

loi; 

4 


331 13 

333 43 
317 43 
33T 39 


+ 3S 15 
+34 46 
-19 14 
+33 18 
+ 34 ^9 

— 19 18 

— ao 8 
+ 33 a8 
H 34 41 
-H) 8 
-T9 38 

+ 34 44 
-19 15 
+ 18 3 

- ii ) 41 
— 19 o 
+ 17 41 
-ay 34 
+ 13 17 

+ 17 37 

— 28 40 
— a4 f> 
—37 30 

-28 31 
-24 33 

— 27 21 
-28 34 

+ ao 3rt 
-38 46 
-24 32 
-29 29 

+ 20 ly 

— 21 17 

-33 3 

+ 20 T7 

— 30 34 

-23 31 

+ 13 1 

-38 47 

— 30 34 

-*3 1i 
—38 33 

-a9 35 
+ 13 36 
+ 15 3^ 

+ 36 3 

+ 19 49 
+ 30 33 






















50 


OP SOLAB SPOTS; 1868 


1868 

Day 

No 

Dist 

Pos 

Pr Node 

H Long 

H. Lflt 

Group 

Feb 38 


1569 

9546 

88 

D / 

33 

0 

II 

16' 

0 

57 

/ 

13 

c 

— ai 

15' 

239 

Mai 4 

6a 5^6 

1570 

9558 

94 

41 

10 

59 

56 

5 <S 

-27 

6 

239 

I 

64a6 

305 

7 

III 

35 

lOI 

17 

4-26 

8 

235 



a 

6316 

310 

43 

108 

36 

98 

18 

+28 

42 

235 



3 

595a 

311 

33 

105 

55 

95 

37 

+a 5 

19 

235 



4 

4757 

321 

a8 

97 

8 

86 

50 

H- ao 

0 

235 



5 

4382 

104 

ai 

67 

a 

5'5 

44 

— ai 

50 

239 



6 

5000 

no 

37 

<55 

10 

54 

52 

— a6 

29 

339 



7 

6390 

lOI 

la 

5 * 

49 

42 

31 

-26 

32 

339 



8 

6779 

97 

9 

48 

44 

38 

a6 

-25 

4 

239 


537 

9 

7544 

273 

39 

133 

17 

laa 

50 

+ 14 

17 

334 



1580 

6a 5 ^ 

350 

35 

79 

43 

69 

16 

+30 

19 

238 



I 

6651 

353 

35 

76 

3 ^ 

66 

5 

+32 

35 

238 


64611 

a 

9079 

34 - 

7 

31 

38 

ai 

II 

-[■ 0,6 

13 

a 4 i 

6 

3 

9544 

264 

33 

160 

56 

lai 

4 

4-14 

17 

234 



4 

9509 

265 

36 

160 

I 

lao 

9 

415 

7 

234 



5 

8568 

283 

43 

141 

3 

lOI 

II 

4-26 

13 

235 



6 

8172 

290 

3a 

133 

44 

93 

52 

+ 28 

59 

235 



7 

690a 

286 

a 

i »5 

51 

85 

59 

+ 19 

49 

235 



8 

8527 

298 

^7 

132 

36 

92 

44 

+ 3*5 

ai 

236 



9 

8392 

301 

49 

128 

46 

88 

54 

+37 

37 

236 



1590 

6775 

311 

I 

III 

aa 

71 

30 

+ 30 

40 

238 



I 

7032 

16 

59 

61 

4 

ai 

la 

+ a6 

aa 

a4i 



a 

8243 

aa 

48 

48 

27 

8 

35 

+29 

52 

241 



3 

2709 

173 

*3 

95 

55 

5<5 

4 

— aa 

8 

339 



4 

3377 

164. 

ai 

93 

58 

54 

6 

— a6 

38 

239 



5 

3589 

133 

40 

8a 

8 

42 

16 

— a6 

14 

239 



6 

3717 

123 

TO 

78 

5 

38 

13 

-24 

53 

339 



7 

<5735 

88 

47 

49 

43 

9 

51 

-T 9 

50 

242 


65 646 

8 

9936 

88 

59 

5 

36 

335 

44 

— 22 

31 

343 

7 

9 

9198 

290 

40 

146 

45 

92 

12 

+ 35 

35 

236 



1600 
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3 

264 



7 

9333 

379 

38 

2 lj 

57 

351 


+ 38 

II 

364 

10 

1 39 301 

8 

3(339 

99 

39 

'36 

33 

336 

M 

-13 

38 

365 



9 

4113 

98 

irt 

M3 

43 

353 

34 

-14 

49 

265 



i 8 jo 

9306 

«7 

59 

«3 

3^ 

so 5 

'4 

— 20 

8 

367 

•3 

J 12 324 

I 

3^308 

100 

33 

137 

48 

304 

3« 

-19 

39 

367 

t 6 


3 

719^) 

94 

•3 

J14 

3' 

19' 

3X 

— 30 

4 

367 

»35 577 

3 

6303 

388 

7 

jyi 

59 

333 

30 

+ 30 

45 

366 



4 

5931 j 

391 

3 

189 

10 

333 


+ 31 

4 

366 



5 

3449 

190 

39 

171 

47 

1 305 

18 

-19 

25 

267 



6 

3100 

184 

31 

168 

30 

303 

31 

-18 

35 

367 


137 639 

7 

33i» 

167 

44 

164 

6 

197 

37 

— 33 

35 

367 

i 8 

8 

8886 

374 

40 

333 

31 

336 

46 

+ 30 

40 

366 



9 

«537 

376 

33 

317 

43 

333 

8 

+ 3] 

3 

366 



i 820 

8437 

373 

53 

217 

7 

331 

3a 

+ 18 

4t 

366 



I 

6364 

333 

13 

200 

46 

303 

11 

-19 

33 

367 



3 

7337 

83 

38 

118 

M 

132 

48 

— 12 

37 

268 


138 551 

3 

7440 

83 

41 

115 

33 

II9 

58 

— II 

34 

368 

1 9 

4 

9341 

373 

34 

330 

H 

231 

34 

+ 30 

43 

366 



5 

9553 

371 

6 

234 

30 

333 

50 

+ 19 

11 

366 



6 

6848 

321 

38 

203 

40 

195 

0 

—30 

25 

367 



7 

3460 

90 

13 

j’33 

13 

133 

33 

— 12 

25 

368 



8 

5993 

85 

30 

137 

36 

II9 

16 

— 10 

52 

368 



9 

yS45 

93 

45 

84 

10 

75 

30 

-33 

30 

369 



1830 

9697 

95 

28 

88 

44 

80 

4 

-24 

55 

369 

21 

140 568 

I 

1936 

141 

5 

161 

53 

134 

36 

— 13 

13 

368 



3 

3346 

119 

59 

157 

7 

119 

50 

— 11 

30 

268 



3 

8136 

100 

35 

114 

34 

77 

17 

-34 

54 

369 



64 


UB GABBI^OTON’b OBSERVATIONS 


18£8 

Day 

No 

Dlflt 

Fo 9 

Fr Nodo 

H Long 

H lAfc 

Gionp 





c 

/ 

0 / 

c 

/ 

c 



May 0,1 


1834 

8451 

96 

18 

no 22 

73 

5 


14 

269 

*3 

i 4«548 

j 

4307 

227 

59 

191 14 

X 35 

53 

— II 

17 

268 



6 

3443 

222 

59 

185 28 

120 

6 

— 10 

54 

268 



7 

559 (> 

II7 

37 

142 i 5 

76 

54 

-25 

I 

369 



8 

5813 

109 

22 

1158 0 

73 

38 

— 22 

10 

269 



„ 9 

6854 

103 

22 

138 45 

63 

23 

— 22 

21 

269 

%6 

145 57 » 

1840 

9184 

344 

7 

336 5 X 

128 

36 

- 8 

II 

268 



I 

4485 

191 

37 

184 10 

75 

55 

-24 

10 

269 




3886 

185 

33 

X 79 49 

71 

34 

— 22 

4 

269 



3 

3835 

138 

35 

168 /ji 

60 

3 X 

-23 

3 X 

269 



4 

5375 

130 

39 

153 3 S 

44 

8 

-27 

44 

270 



5 

4708 

133 

50 

155 36 

47 

21 


II 

270 



6 

579 » 

37 

33 

X40 37 

33 

22 

+ 18 

17 

271 



7 

6616 

38 

I 

134 54 

26 

39 

+20 

58 

271 



8 

6694 

■rail 

15 

T33 (JO 

25 

15 

—22 

42 

272 



9 

7087 

102, 

47 

139 25 

21 

TO 

-21 

45 

272 

1*9 

148 492 

1850 

7798 

2.%4 

47 

220 49 

7 x 

9 

— 22 

33 

269 



J 

7314 

2,2Ci 

5 

214 35 

<55 

15 

— 22 

43 

269 




3037 

207 

38 

195 21 

45 

41 

— 21 

(J'J 

270 



5 

3802 

175 

19 

178 3 

28 

33 

— 22 

36 

272 



4 

4059 

164 

20 

173 36 

33 

5<5 

-24 

4 X 

272 



5 

3686 

153 

31 

169 18 

X 9 

38 

— 22 

2 

372 



6 

6710 

93 

3 x 

133 17 

343 

37 

-x 5 

8 

274 



7 

3638 

3x8 

39 

182 34 

33 

54 

+ 18 

X‘> 

271 



8 

3343 

339 

39 

174 36 

34 

56 

+ 19 

46 

271 

30 

149533 


8947 

228 

49 

235 23 

70 

57 

— 22 

37 

269 



i860 

8440 

227 

26 

228 53 

64 

37 

— 22 

29 

269 



I 

5^68 

220 

33 

210 13 

45 

47 

—21 

48 

270 



2 

4777 

203 

3 

193 11 

28 

45 

—22 

21 

272 



3 

4588 

191 

3 

187 30 

33 

4 

-24 

43 

272 



4 

3914 

187 

0 

X83 45 

19 

19 

—21 

43 

272 



3 

4998 

395 

5 

197 32 

33 

6 

+18 

27 

271 



6 

4602 

297 

45 

194 35 

30 

9 

+17 

49 

271 



7 

4^06 

307 

8 

191 21 

26 

53 

+20 

53 

271 



8 

3941 

310 

10 

187 3® 

23 

6 

+18 

20 

271 

31 

150 5 aa 

„ 9 

9705 

230 

53 

250 I 

7 x 

33 

—22 

50 

269 



1870 

5373 

21 1 

2 

199 29 

21 

I 

—21 

39 

272 



I 

501*3 

205 

6 

X95 58 

X 7 

30 

—22 

49 

272 



% 

6207 

283 

21 

209 4 

30 

36 

+18 

6 

271 



3 

5943 

290 

44 

305 39 

27 

II 

+20 

4 

271 



4 

9156 

90 

39 

109 52 

291 

34 

-15 

I 

375 

June 3 

153547 

5 

8835 

337 

56 

238 4<5 

x 7 

33 

-15 

48 

272 



6 

9348 

333 

46 

345 38 

24 

x 5 

—20 

16 

272 



7 

9200 

230 


242 44 

21 

21 

-33 

20 

272 



8 

8928 

226 

28 

337 56 

16 

33 

-35 

43 

272 



00^ 

7064 

214 

43 

315 4 

353 

41 

-27 

33 

373 



1880 

4454 

III 

48 

i ;5 18 

294 

55 

-x 5 

28 

375 



1 

5367 

100 

12 

148 48 

287 

35 

—12 

54 

375 

4 

154 575 

2 

9840 



357 43 

21 

45 

—22 

x 5 

272 



3 

9706 

228 

6 

353 9 

17 

12 

-26 

5 » 

372 



4 

8426 

224 

3 «J 

232 4 

35 <y 

7 

-35 

55 

273 



5 

8373 

220 

7 

228 56 

353 

59 

— 28 

53 

«73 



5 

3937 

142 

24 

172 6 

296 

9 

-X 5 

41 

375 













OF bOIiAU SPOIS, 18G8 


05 


1868 

T)ay 

No 


Pos 

ITr Nodo 

II Longf 

U Lat 

Group 

Juno 4 

156 519 

1887 

3438 

115 

0 / 
0 

0 

i 6<3 

15 

0 

387 

18 

c 

— 13 

/ 

36 

275 

0 

8 

437a 

ai8 

5 

aoi 

36 

398 

4 

-15 

38 

275 



9 

355 « 


57 

195 

25 

^91 

53 

-14 

48 

^75 



1890 

81 95 

aosj 

30 

1^2 

0 

388 

38 

-14 

50 

^75 


157 573 

I 

9383 

59 

22 

112 

13 

308 

41 

+16 

10 

aj-8 

7 

2 

6147 

339 

45 

316 

24 

397 

53 

-16 

7 

^73 



8 

5281 

337 

4 

309 

44 

^91 

13 

-14 

53 

^73 



4 

4807 

3^4 

41 

306 

8<5 

388 

5 

-14 

38 

^73 



5 

8338 

57 

40 

136 

54 

ao8 

23 

+16 

II 

278 

8 

158 550 

6 

8949 

57 

44 

7x9 

55 

301 

24 

+17 

17 

278 

7 

7530 

335 

10 

330 

26 

398 

6 

-15 

50 

®75 



8 

6480 

288 

7 

330 

22 

388 

2 

-IiJ 

9 

27 K 



9 

5148 

175 

85 

187 

38 

233 

18 

-30 

9 

276 



1900 

3100 

171 

48 

183 

22 

258 

3 

-30 

5 

376 


159 557 

I 

6971 

54 

16 

141 

8 

308 

48 

+16 

8 

278 

9 

a 

884a 

^40 

3 

244 

28 

297 

45 

-15 

28 

275 



3 

7877 

338. 

1 

288 

48 

387 

6 

-13 

9 

275 


16a ^08 

4 

331a 

47 

42 

133 

22 

308 

45 


50 

378 

5 

8807 

90 

45 

IZIJ 

42 

187 

18 

9 

51 

28 1 

18 

163 515 

6 

7495 

98 

10 

140 

6 

187 

30 

- 9 

33 

381 

14 

1645] 7 

7 

9555 

363 

89 

361 

5 

244 

6 

+ a 

55 

377 



8 

4041 

390 

58 

309 


193 

12 

+ 13 

58 

278 

15 

t6i} 519 

9 

387a 

97 

54 

154 

7 

187 

8 

^ 9 

81 

a8i 

1910 

6078 

531 

47 

222 

59 

191 

48 

-15 

51 

279 



X 

5539 

380 


338 

88 

197 

27 

+ 13 

54 

378 



a 

577a 

a8i 

33 

222 

49 

191 

8« 

+13 

58 

278 

i6 

166 587 

8 

4000 

107 

15 

i 58 

19 

187 

8 

“ 9 

17 

a8i 

4 

7300 

287 

24 

284 

31 

188 

52 

-‘5 

52 

279 



5 

8285 

277 

33 

344 

43 

199 

18 

+ 14 

30 

% 7 % 



6 

7336 

277 

85 

335 

19 

190 

30 

+ X 3 

6 

378 


i6y ijaH 

7 

aaa3 

184 

7 

183 

42 

187 

18 

- 8 

57 

a8i 


8 

36 ao 

348 

40 

333. 

48 

187 

40 

~ 8 

48 

281 



9 

6403 

387 

4 

330 

36 

143 

28 

+ 15 

55 

280 



lyao 

9190 

5 a 

ai 

137 

38 

89 

33 

+ 18 

45 

285 


T71 j66 

1 

9595 

60 

n 


3(5 

82 

23 

+ 31 

38 

285 


a 

8673 

351 

35 

254 

17 

187 

19 

- 8 

54 

38 ^ 



8 

7ao6 

1 331 

44 

335 

5 

119 

7 

—ao 

29 

282 



4 

8187 

348 

48 

195 

84 

79 

8<5 

+ 30 

3 

283 



5 

6559 

35 

46 

157 

I 

40 

8 

+ t 8 

17 

28-5 



6 

7733 

57 

33 

147 

18 

80 

15 

+ 30 

44 

385 



7 

8555 

98 

48 


55 

30 

57 

— 13 

25 

286 

2% 

17a 585 

8 

9545 

253 

30 

367 

55 

187 

13 

- 8 

51 

281 



9 

8894 

237 

I 

249 

30 

118 

87 

— 30 

41 

282 


j 

[930 

4961 

48 

5 

170 

36 

40 

18 

+ 18 

25 

285 



1 

<5858 

52 

42 

160 

38 

29 

50 

+ 30 

30 

385 



a 

8891 

58 

40 

185 

9 

4 

35 

+ 33 

49 

388 



8 

73 a 6 

103 

46 

151 

58 

31 

15 

— 13 

33 

285 



4 

888a 

1:4 

49 

138 

23 

7 

40 

— 35 

35 

387 



' 5 

8755 

105 

3 

187 

25 

6 

43 

-17 

45 

387 

^3 

173 IJOI 

6 

4947 

152 

11 

185. 

33 

40 

57 

-35 

II 

384 



7 

8481 

29 

19 

184 

44 

40 

19 

+ 18 

27 

385 



8 

4383 

29 

17 

i 8 i 

29 

37 

4 

+ 33 

33 

»85 



9 

•4910 

40 

23 

174 

33 

30 

8 

+ 31 

87 

285 


k 
















MB CABBINGION’S OBSUBVAIIONS 


Juuo 23 


75 566 


7*5547 


77 617 


791308 


80607 


July I 181 663 


Fos 

H 


XA/ 

110 

40 

an 

13 

ao 6 

13 

an 

8 

314 

39 

148 

55 

143 

34 

138 

36 

aa4 

la 

ai9 

37 

166 

41 

154 

n 

140 

53 

100 

36 

333 

37 

aa9 

87 

164 

5 

156 

14 

103 

26 

loa 

11 

108 

44 

345 

8 

219 

la 

806 

46 

198 

15 

888 

33 

XIK IX 

114 

3*5 

107 

7 

109 

4 

337 

47 

aaa 


816 

I 

I3X 

13 

112 

45 

lai 

la 

113 

9 

100 

33 

386 

35 

T87 

47 

163 

17 

I3I 

57 

laa 

41 

119 

5 * 

103 

58 

233 

10 

aoi 

16 


n Long 

0 

/ 

7 

49 

3 

6 

a 

a 

43 

53 

41 

48 

37 

30 

39 

48 

7 

31 

4 

44 

a 

3 

43 

54 

41 

3*5 

7 

9 

0 

35 

350 

58 

301 

5a 

43 

41 

40 

38 

351 

43 

345 46 

300 

39 

378 

44 

880 

54 

ai 

43 

3 

14 

351 

ao 

345 

49 

39 


300 

26 

378 

38 

377 

87 

367 

a6 

359 

0 

350 

37 


o / 

i5« 14 

147 31 

146 37 

319 o 

55 

aia 37 
314 49 
i8a 38 
179 5t 

177 10 
331 30 
aa9 13 

194 45 
188 1 

178 34 
139 38 
346 39 
a 43 

194 31 
1H9 34 
143 37 
X8I 33 
X83 48 
85^ 19 

838 IJO 

880 56 
815 85 
359 14 

170 3 

148 4 

147 3 

137 a 
844 18 

335 49 
830 I 
185 43 
163 4 

163 17 
1 51 59 
134 39 
844 a8 
ai5 3® 
800 16 

177 a4 

178 9 
165 51 
147 37 
357 49 


193 36 I 378 51 I - 


—36 39 
-35 19 
—80 8 

-33 3 

— 84 56 
-15 39 
+ 19 53 
—88 37 
—86 40 
-85 II 

—88 49 

-84 54 

— 88 50 

— 36 10 

— 36 13 

-13 44 
—83 40 
-84 53 

— 86 15 

-*7 4 

-X3 47 

-15 46 

— 88 8 
-14 45 

— 86 48 

— 86 17 

— 26 59 
4-19 59 
-14 13 

—33 6 

-13 45 
-19 40 
—36 16 

-35 58 

-36 45 

-H 9 
-15 33 

— 81 53 

-19 87 

— II 38 
-87 14 
-44 46 

— 14 10 
-81 57 

— 15 o 

-19 37 

— 18 81 
—37 31 
-44* 15 
-44 50 
—14 6 

-81 45 

-14 58 











f 

i 


OF BOLAE bpors, 1808 67 


1868 

Day 

No 





11 T.at 

Gioiip 





■n 

■■ 



0 

/ 

0 

/ 


July % 


1993 

3996 

139 

55 

190 

5*5 

376 

21 

-15 

>4 

292 



4 

5^34 

133 

8 

182 

5> 

368 

16 

-x8 

4*5 

292 



5 

54*59 

131 

23 

180 

53 

366 

18 

-19 

8 

393 



6 

8184 

113 

22 

154 3*5 

240 

I 

-18 

30 

393 



7 

7234 

108 

52 

163 

0 

347 

35 

— 12 

37 

393 

4 

1845^7 

8 

9799 

1:^40 

II 

383 

22 

341 

34 

-37 

13 

389 



9 

8996 

313 

27 

255 

37 

314 

39 

-43 

59 

290 



g^ooo 

8836 

717 

30 

330 

59 

3T0 

II 

-44 

53 

390 



I 

6110 

740 

58 

24T 

4 


16 

-J3 

48 

291 



a, 

4559 

700 

33 

317 

49 

377 

t 

— 21 

43 

292 



3 


20-^ 

58 

216 

14 

273 

76 

-13 

7 

292 



4 

3919 

T78 

43 

307 

22 

266 

34 

-J9 

39 

292 



5 

15366 

138 

16 

x86 

4 

245 

16 

— 20 

33 

393 



6 

3865 

I3I 

13 

x8o 

] 

339 

>3 

— 20 

>4 

393 



7 

4191 

138 

28 

188 

13 

347 

23 

— 12 

18 

393 



8 

9761 

in 

12 

\^7 

S8 

J9I 

40 

— 20 

55 

395 



9 

9509 


7 

137 

>5 

195 

37 

-14 

18 

395 

6 

186487 

7,010 

8780 

351 

38 

368 

24 

399 

47 

-T4 

2 

291 



1 

6933 

333 

20 

245 

57 

377 

20 

— 21 

33 

292 



7 , 

412^04 

193 

17 

3x3 

>7 

346 

40 

— 20 

3> 

393 



3 

391(5 

202 

4 

215 

45 

347 

8 

— 12 

5 

393 



4 

4037 

174 

8 

306 

54 

238 

>7 

— 20 

0 

393 



3 

8189 

1x8 

10 

139 

9 

190 

32 

— 20 

38 

395 



6 

7*1*53 

IJ3 

17 

J64 

25 

193 

48 

-14 

47 

395 



7 

8335 

111 

45 

136 

38 

188 

2T 

-13 

47 

395 



8 

8838 

120 

22 

152 

>9 

J83 

42 

-34 

5> 

395 

8 

j 88 6<;i 

9 

9360 

345 

51 

275 


376 

>3 

— 2J 

19 

393 



3030 

6715 

333 

13 

245 

59 

346 

4> 

— 31 

0 

393 



1 

3887 

223 

35 

2}6 

30 

237 

33 

— 33 

7 

393 



3 

544*5 

T39 

5*5 

x89 

3 

189 

45 

— 30 

47 

395 



3 

6338 

X37 

48 

r8i 

57 

183 

39 

-33 

14 

395 



4 

4317 

13B 

5*5 

j<;4 

5 

194 

47 

-13 

7 

395 



5 

5091 

Wm 

4 

186 

26 

X87 

8 

-14 

5 

395 



6 

8486 

185 

55 

x6o 

39 

i6r 

ti 

— 36 

51 

396 



7 

8800 

115 

38 

153 

30 

134 

13 

-J9 

35 

396 



8 

9146 

III 

55 

>47 

49 

148 

31 

-17 

39 

396 



9 

9549 

102 

30 

>39 

53 

140 

34 

- 9 

33 

397 

II 

jyj 475 

3030 

9*553 

348 

39 

383 

47 

346 

33 

— 31 

t 8 

393 



r 

4853 

S09 

53 

238 

4 

188 

43 

—31 

34 

395 



3 

4736 

232 

I 

335 

30 

196 

38 

->3 

53 

395 



3 

4088 

22J 

6 

329 

24 

lyo 

3 

-14 

33 

395 



4 

3683 

188 

9 

316 

23 

177 

J 

-17 

33 

395 



<3 

5579 

161 

16 

301 

X3 

161 

50 

-37 

33 

396 



6 

5oao 


34 

193 

8 

153 46 

-19 

33 

396 



7 


II4 

5 

179 

43 

140 

20 

- 9 

42 

397 



8 

7338 

117 

39 

170 

30 

131 

28 

-*5 

3> 

397 



9 

7818 

116 

36 

x66 

23 

137 

I 

— 16 

6 

397 

17 , 

193549 

3040 

8358 

386 

25 

371 

3> 

3x6 

55 

+ >3 

53 

394 



I 

6115 

338 

X 


x88 

20 

— 3X 


395 



3 

6336 

242 

3 

348 

43 

194. 

7 

-14 

56 

395 



3 

3638 

239 

33 

244 

8 

189 

33 

-14 

XX 

395 



4 

4718 

222 

8 

233 

2 T 

178 

45 

-17 

18 

395 



5 

4375 

214 

7 

338 

5*5 

X 74 

20 

-17 

47 

395 


K 2 
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1 


MB CAItEI^G ion’s OB8^IlTATIO^S 


Bay I No 


Node H Long 


July 13 


194513 


195 


197 531 


300485 


*05493 


Aug I 


313473 3080 

1 
3 

*15 468 3 


318 504 


*19513 


O / O / 

187 3 317 44 

169 58 309 37 

J37 40 194 58 

138 48 186 59 

1*5 33 181 44 

344 36 370 18 

*53 41 *7* *3 

341 39 357 17 

333 37 345 13 

331 33 336 35 

307 7 333 8 

163 51 309 3 

357 6 385 1 5 

348 51 385 58 

331 59 *5<5 4<S 

*35 33 *50 3* 

*37 10 337 31 

74 3 14X) 13 

*43 44 *84 14 

349 19 378 41 

357 II 365 55 

73 41 169 7 

75 5 157 3* 

178 35 319 II 

44 II *10 7 

60 34 300 40 

53 33 198 o 

133 4 178 14 

*99 53 *79 35 

300 I 370 44 

338 5 353 48 

177 19 333 II 

168 30 319 33 

138 50 170 10 

*37 *58 57 

330 14 353 35 

170 13 333 35 

*3<5 39 *<55 15 

146 33 313 30 

143 13 309 7 

358 9 305 33 

338 9 355 33 

317 7 350 30 

198 17 343 19 

308 33 35o 18 

313 37 a5'5 37 

344 54 371 43 

*37 *5 *<S4 35 

**4 7 *57 33 

318 30 354 13 

335 4 354 48 

398 34 377 50 

305 33 359 36 


^ 0 

M 

153 

8 

155 

I 

140 

an 

133 

*3 

137 

8 

187 

51 

189 

5-5 

174 

50 

i 53 

45 

153 

58 

140 

41 

135 

3<5 

189 

3* 

187 

14 


133 

48 

140 

37 

43 

38 

159 

7 


41 *3 

3* 3* 
14 36 

344 59 
341 *i 
*91 58 

38 1 45 

*75 *3 

345 13 

*45 34 
193 49 
189 35 
*43 38 




-15 45 
~i<S 35 

— 31 40 

— 14 13 

— 19 8 

— 36 30 
-19 41 

— 9 45 

— 16 i 5 

-14 9 

-31 37 

-35 45 

-19 55 
—10 o 
+ 30 i 5 

— 35 58 

— 30 8 

“ 9 49 
+ 30 4 

+ 19 31 

—30 34 
+ 19 47 
+ 19 II 
+ 19 3 

-34 13 

+ 30 s 5 

+ 18 58 

— 33 30 
— 15 19 

— x 5 13 
-*4 15 

-17 39 

-j 5 35 
-31 15 
—31 38 

— 16 34 
-17 31 

— 31 33 

-17 18 
-17 38 














69 


or soLAB SPOTS, 1868 


1858 

Day 

No 

Djst 

Pos 



H Lnt 

Qioup 





0 

/ 

^ 0 

/ 

0 


0 

/ 


Aug 15 

aaS 475 

3099 

6335 

317 

37 

202 

26 

86 

36 

-38 

56 

307 



2100 

4345 

59 

8 

338 

38 

53 

48 

+ 33 

46 

310 



I 

5467 

83 

19 

315 

55 

40 

5 

+ 18 

*5 

310 



2 

6688 

77 

34 

307 

50 

3 * 

0 

+ *3 

48 

310 



3 

7431 

80 

51 

200 

57 

*5 

7 

+ *3 

6 

<JIO 

19 

*30 597 

4 

7416 

*77 

II 

398 

18 

64 

I 

- 3 

I 

308 



5 

8131 

336 

44 

389 

33 

55 

16 

-33 

43 

309 



6 

7836 

339 

45 

383 

17 

48 

0 

-35 

35 

3°9 



7 

3461 

x68 

45 

241 

49 

7 

3 * 

— 10 

5 * 

311 



8 

aa9T 

130 

10 

*39 

*4 

5 

7 

+ 1 

38 

313 



9 

4160 

313 

53 

*74 

4 

39 

47 

+ 17 

38 

310 



ax to 

3471 

338 

55 

367 

34 

33 

17 

+ 19 

44 

310 



I 

30^5 

337 

33 

*57 

59 

*3 

43 

+ 33 

8 

310 



2 

744* 

81 

50 

204 

45 

330 

38 

+ 33 

33 

313 

2% 

a 33 5^7 

3 

9359 

348 

7 

317 

37 

41 

2 

-35 

20 

309 



4 

99*3 

*54 

2 

331 

3 

54 

38 

-32 

49 

309 



5 

«774 

304 

*5 

316 

j6 

39 

51 

+ 17 

H 

<}IO 



6 

8056 

307 

54 

308 

I 

31 

36 

+ 19 

39 

310 



7 

7339 

3 H 

II 

300 

16 

33 

51 

+ 23 

21 

310 



8 

8646 

314 40 

313 

54 

37 

39 

+ 36 

5 

310 



9 

8791 

133 

5<5 

197 

31 

381 

6 

-17 

36 

315 



aiao 

9784 

1^9 

40 

179 

53 

*63 

38 

-18 

57 

315 

as 

a 34 697 

I 

9946 

351 

54 

333 

43 

40 

16 

-35 

37 

309 



2 

977 * 

303 

57 

334 

37 

4 * 

0 

4“ 16 

10 

310 



3 

9613 

306 

7 

330 

38 

38 

II 

+18 

*7 

310 



4 

9033 

313 

41 

320 

^9 

37 

5 * 

H- 24 

36 

310 



3 

7437 

140 

*3 

213 

49 

381 

22 

-17 

46 

315 



6 

854 <J 

136 

34 

303 

36 

369 

59 

-19 

38 

3’5 



7 

9036 

m 

41 

195 

39 

363 

13 

~i8 

53 

3^5 



8 

6583 

93 

40 

314 

38 

383 

11 

+ 15 

50 

3 H 



9 

6893 

93 

38 

313 

4 

*79 

37 

+ 15 

36 

314 

26 

337 571 

3130 

4179 

187 

50 

*53 

13 

380 

0 

-17 

3 

315 



I 

4976 

173 

33 

*44 

*3 

371 

II 

-19 

30 

315 



3 

5968 

164 

54 

336 

45 

363 

33 

— 33 

44 

3*5 



3 

5919 

157 

22 

*33 

*5 

360 

13 

-19 

31 

3*5 



4 

8017 

143 

45 

313 

50 

339 

38 

— 31 

47 

316 



5 

9493 

129 

14 

190 

0 

316 

48 

— 16 

I 

3*7 



6 

9695 

97 

56 

181 

35 

308 

*3 

+ 13 

5 

3*8 



7 

3180 

12 

21 

360 

I 

386 

49 

+ 19 

*7 

3*4 



8 

1917 

19 

37 

*58 

31 

*85 

9 

+ j8 

I 

3*4 

Sopt 5 

*47 533 

9 

7969 

303 

40 

331 

15 

306 

44 

+ 13 

*4 

3*8 



3140 

6141 

361 

46 

300 

41 

186 

10 

— 13 

5 

3*9 



I 

5755 

351 

3 

*94 

41 

180 

10 

-15 

49 

3*9 



3 

4581 

335 

41 

*79 

3 

164 

31 

-17 

43 

330 



3 

4473 

317 

37 

*75 

11 

160 

30 

-18 

30 

330 



4 

4345 

*03 

I 

368 

*3 

153 

5* 

-18 

38 

330 



5 

5705 

183 

43 

*55 

54 

141 

*3 

-35 

33 

3** 



0 

3103 

85 

45 

* 5 * 

19 

136 48 

+ 1+ 31 

333 

8 

350 563 

7 

978* 

376 

58 

546 

37 

188 

58 

-^3 

53 

3*9 



8 

9347 

376 

13 

337 

*5 

179 

56 

— 12 

48 

3*9 



9 

8356 

364 

4* 

3*0 

53 

163 

34 

-18 

34 

330 



3150 

7134 

*57 

13 

308 

33 

J51 

4 

-18 

53 

330 



I 

6891 

343 

49 

300 

15 

142 

46 

-35 

36 

33* 














































MB CABBINOTON^S OBSEBYATIONS 


Bay I No 


3*4 50a 


48 331 605 


7844 

8589 

8707 

8443 

6156 

5453 

4845 

4081 

5748 

95^2 

9474 

WS 

59^7 

7148 

7657 

3947 

9048 

599^* 

4940 

3813 

%9'i,^ 

5184 


338494 


99 4 

' 95 4 
a73 5 5 
474 50 

449 3*5 

454 4 

3»4 
86 31 
84 51 

308 6 

309 33 

154 35 
148 9 

136 47 

134 41 

51 5 

89 o 

460 34 

450 9 
«43 59 

447 54 
4i5 47 

410 47 

50 14 

144 47 
140 38 

407 40 

461 30 
438 48 

433 4 

434 45 

*3 34 
T48 14 

434 43 
348 38 

448 44 

153 5 

470 9 

aS3 7 

48 19 
37 50 

49 4'5 
171 10 
130 33 

145 5 

137 40 

135 7 
455 48 
464 51 
*57 15 
448 44 

44^ 3 


470 8 

464 44 
40 57 
17 33 

351 17 

348 14 

349 

301 4® 
491 49 
43 30 
38 18 
305 48 
300 4 

488 3 

483 43 
318 34 

465 41 
6 44 

356 47 
349 3'5 
341 57 
344 41 
339 »8 
3*3 4 

485 40 

473 4 

474 43 
18. 14 

8 39 
I 36 

354 a3 
354 *7 
334 54 
I 499 45 

44 37 

33 

5 50 
347 II 

55 3 

34 II 
347 14 
343 

341 5 a 

34+ a4 

330. 4a 
3*3 a8 
308 54 

497 33 
74 i5 

57 i<5 
46 44 

37 35 
33 o 


n Long 


III 55 
104 49 
194 45 
189 44 
163 6 

150 3 

151 ij 

113 49 
T03 18 
116 5 

no 54 

18 4 
14 38 
o 39 

355 59 
31 30 

339 17 
40 44 
10 47 
3 3*^ 
355 57 
35 <J 41 
353 a8 

337 4 
300 40 


40 5 

10 31 
3 48 

356 15 

335 19 

335 45 
301 38 

478 41 

467 O 
a+o 34 
aoo 55 
188, 4 
167 10 
140 13 
Ii5 5 
1 14 51 
117 43 
103 41 

95 47 
81 53 
70 3a 

107 34 
9 a 3 a 

81 40 

7 a 51 

58 16 



+ 17 35 
+ 15 a 

+ 40 14 

+ 15 8 

+ i5 40 
-16 8 
-i5 38 
-13 37 
-13 43 
+33 50 
+43 48 
-15 45 
-l5 44 
-13 30 

— 14 II 

—47 O 
—47 40 
+ 43 18 
—41 38 
-44 45 
+34 58 
-15 43 

“1 5 43 
-13 44 

— 14 8 

—45 40 
+43 19 

—40 55 

-3a 38 

+ 34 44 

-33 33 
-14 5 

-14 46 
-43 30 
+ai 58 
+44 14 
+ 15 45 
-IS 34 
-17 50 
—19 45 

— 40 56 

-43 43 
-17 48 
“I8 31 

—40 39 



353 

353 

350 

350 

351 
351 
35 a 
353 
353 
353 

353 
355 
355 
355 
355 

354 
357 

355 
355 
355 

355 

356 

355 

357 

358 

358 

359 
315 
355 
355 
335 
35<5 
557 
358 

360 

361 
364 
3<53 

353 

364 

365 

355 

355 

355 

355 

366 
357 
357 
3<5<J 
366 
357 
357 
3<57 













OF SOLAli SPOIS, 1858 


73 


1868 

Dfty 

No 

Dist; 

Pos 

Pr 

Notlo 

H 

Long- 

n 

Lnt 

Group 

Doc 5 


3311 

4450 

359 

□ / 

7 

5 

0 / 

58 

41 

0 / 

14 

+35 

0 

30 

3*^9 




4605 


33 

10 

5<5 

45 

12 





3 

3707 

179 

44 

354 

31 

49 

47 

-14 

56 

370 



4 

3499 

157 

0 

345 

54 

21 

8 

-15 

54 

370 



5 

4169 

147 

31 

340 

TO 

35 

36 

-i5 

19 

370 



5 

5008 


55 

334- 

22 

9 

38 

-17 

57 

370 

^9 

353 53'5 

7 

5545 

138 

33 

349 

51 

5 

7 

-17 

56 

370 

8 

9383 

31J 

26 

76 

0 

373 

33 

+39 

53 

371 



9 

3 >47 

307 

49 

39 

50 

336 

3 

+13 

15 

374 




4090 

334 

iz 

47 

35 


38 

+17 

43 

374 



I 

3830 

317 

20 

20 

55 

2iy 

8 

-13 

45 

373 



3 

3';oo 

^75 

20 

9 

47 

305 

40 

-15 

38 

373 



3 

397 E 

156 

19 

3 

4{ 

399 

35 

-i5 

7 

373 



4 


1-53 

45 

359 

53 

196 

6 

-x8 

48 

373 



5 

<>351: 

117 

53 

334 

57 

173 

to 

-13 

35 

374 

zz 

J55466 

6 

74^3 

12Z 

ll 

<538 

43 

t 54 

54 

-18 

>7 

374 

1 

9435 

391 

53 

81 

44 

335 


+ 13 

9 

374 



8 

8170 

394 

54 

68 

39 

22<i 

0 

+ 13 

31 

374 



9 

78-58 

304 

6 

53 

43 

2iy 

54 

+ 19 

48 

373 



3530 

7433 

357 

6 

62 

11 

3x5 

44 

-15 

45 

373 



1 

6394 

453 

34 

54 

49 

2^07 

0 

-T5 

57 

373 



% 

'3439 

345 

33 

43 

35 

T98 

7 

-17 

24 

373 



3 

3oy5 

183 

58 

14 

54 

169 

45 

~X3 

57 

374 



4 

397 r 

i55 


9 

39 

1^4 

0 

-x8 

2^ 

374 



5 

8673 

ei 5 

51 

^16 

53 

til 

22 

- t 8 

20 

375 

i 6 

3')9 597 

6 

9793 

113 

37 

497 

<{5 

94 

7 

-i5 

+5 

378 

7 

7084 

309 

r(S 

58 

38 

354 

34 

4 - 3 X 

4 > 

375 



8 

6615 

316 

^9 

53 

33 

148 

37 

+ 33 

53 

375 



9 

7607 

331 

33 

57 

3X 

163 

>7 

-19 

lO 

374 



3340 

3770 

t66 

54 


48 

IXO 

44 

->7 

40 

375 


360 6o3 

I 

4836 

136 

48 

354 

40 

90 

35 

-x7 

0 

378 

3 

8301 

304 

45 

70 

55 

133 

35 

+ 33 

37 

375 



3 

7839 

308 

3 

65 

33 

147 

53 

+ 33 

58 

375 



4 

87-55 

453 

34 

80 

5 » 

363 

34 

-19 

19 

374 



5 

3879 

31 X 

50 

38 

53 

no 

33 

-17 

16 

37 ^> 



6 

3314 

144 

54 

8 

40 

90 

30 

-x5 

50 

378 



7 

4938 

173 

31 

14 

44 

96 

34 

-31 

47 

377 



8 

5145 

167 

40 

10 

58 

93 

38 

-31 

55 

377 

JlUl 3 

I J 3 I 

9 

9563 

58 

35 

311 

3 

32 

44 

H 23 

35 

384 

2350 

9890 

453 

49 

X08 

45 

106 

38 

-17 

5 ' 

57 <^ 

1859 


I 

9045 

454 

3 

91 

14 

88 

57 

-x7 

I 

378 



3 

4391 

194 

54 

33 

43 

31 

5 

-37 

47 

380 



3 

3995 

310 

44 

35 

40 

33 

43 

-18 

30 

381 



4 

3665 

181 

3 

35 

49 

34 

34 

-18 

38 

381 



5 

3769 

143 

33 

l5 

45 

34. 

38 

-15 

45 

381 



6 

8649 

117 

19 

348 

49 

335 

34 

-33 

55 

3«3 



7 

6673 

313 

I 

59 

43 

57 

35 

+ 33 

49 

379 



8 

5639 

330 

5^ 

5° 

5 

47 

49 

+ 33 

19 

379 



9 

5143 

334* 

3 

41 

45 

39 

38 

+ 33 

48 

384 



3360 

4931 

34^ 

43 

34 

57 

32 

40 

+ 45 

3 

384 



1 

5015 

358 

39 

38 

33 

35 

14 

+ 35 

40 

384 


8504 

3 

4811 

4 

43 

45 

9 

33 

54 

+ 45 

19 

384 

9 

3 

6175 

47 

37 

33 

50 

373 

30 

+ 48 

37 

385 


li 



74 


MB CABBINGTOB’S OBSBBTATIONS 



Ptw 

Fi Kodo 

H Long 

0 

/ 

0 

t 

0 

/ 

175 

31 

33 

16 

291 

56 

66 

40 

333 

34 

232 

14 

70 

4 

340 

51 

a 39 

31 

69 

57 

3»7 

38 

336 

8 

131 

4 

12 

4 

370 

44 

129 

14 

8 

4 

366 

44 

113 

43 

358 

17 

336 

57 

110 

54 

353 

38 

353 

8 

no 

66 

349 

50 

348 

30 

99 

54 

318 

58 

317 

38 

103 

45 

31a 

54 

211 

34 

305 

33 

81 

58 

370 

14 

312 

22 

76 43 

364 

58 

317 

40 

51 

37 

a 39 

43 

343 

22 

44 

12 

333 

38 

339 

5 

8a 

34 

370 

40 

339 

11 

73 

0 

300 

16 

333 

37 

59 

34 

347 

40 

161 

22 

3a 

16 

330 

33 

125 

124 

39 

13 

38 

34 

31 

33 


343 

30 

1(3 

37 

373 

8 

34/) 

2 

101 

37 

359 

58 

24X 

11 

89 

38 

347 

59 

399 

5 

104 

56 

363 

37 

394 

19 

109 

30 

368 

I 

38(5 

6 

81 

8 

339 

39 

399 

38 

73 

33 

aaa 

4 

317 

48 

61 

41 

220 

12 

33a 

34 

63 

28 

221 

59 

337 

34 

55 

5(5 

214 

37 

330 

33 

53 

3 

211 

34 

144 

7 

30 

55 

189 

36 

100 

4(5 

345 

6 

143 

37 

59 

34 

34a 

57 

141 

38 

380 

13 

135 

0 

227 

35 

345 

30 

T35 

9 

33'J 

44 

344 

54 

112 

0 

214 

35 

350 

a6 

112 

38 

21 ^ 

13 

37 


19 

31 

122 

6 

148 

6 

39 

05 

143 

30 

113 5(5 

3 

37 

106 

12 

105 

12 

4 

47 

107 

22 

99 

47 

35(5 

10 

98 

45 


55 

344 

34 

87 

9 

106 

50 

319 

39 

62 

14 

384 

31 

136 

49 

31 

13 

310 

18 

^9 

38 

m 

5a 

333 

53 

6a 

37 

3a7 

I 

138 

15 

49 

39 

313 

53 

9 

50 

44 

46 

309 

10 

lOI 

37 

15 

36 

379 

50 

95 

1 

354 

40 

a 59 

4 


o / 

— ao II 

+ i<5 59 
+ ia 15 

+ 15 II 

-aa 33 

-H 7 
-18 44 
—18 la 
-19 5 
-13 33 
— 15 la 

+»7 3 

+30 *9 
+ 11 15 
+ 1(5 55 
“31 5» 
—18 40 
-31 47 
-38 34 
-13 3 

-13 30 
— ai 33 
—18 39 
— ao 48 
+ 30 9 

+ 36 37 
+ 10 46 
+ 1(5 55 
+ 31 35 

-17 29 

— la 48 

-15 4(5 

— 31 I 

— 16 I 

+ 19 33 
+ 16 3» 

*7 59 
8 26 

“I3 33 
+ 19 37 
—16 7 

—35 8 

-18 34 
—16 10 

-17 33 

—34 33 
+34 a 

+ 7 37 
+ 7 48 
—33 I 
+36 15 

-31 50 
-19 3 










OF SOLAR SPOTS^ 1869 


7S 



B 

No 


— 


H Long 

H 

Lnt 

Group 

Feb 3 


2417 

8918 

43 

5 / 

10 

4 

D / 

10 

368 

/ 

34 

4 - 26 

0 / 

59 

400 

24 

5454a 

8 

8690 

44 

17 

5 

8 

270 

32 

+34 

12 

400 

9 

5878 


12, 

115 

57 

81 

3 <J 

— 17 

36 

402 



2,42,0 

5738 

2,42, 

10 

115 

5 <J 

81 

35 

— 10 

3 

402 



I 

4428 

a 35 

17 

io 5 

46 

72 

25 

— 12 

38 

402 




3333 

199 

5 

93 

55 

59 

34 

— 21 

44 

403 



3 

2525 

ai 5 

5 

93 

II 

58 

50 

-15 

6 

403 



4 

2134 

195 

56 

88 

21 

54 

0 

— 16 

52 

403 



5 

2987 

179 

25 

87 

5 

52 

44 

-33 

17 

403 



6 

3308 

84 

14 

61 

49 

27 

28 

— II 

28 

404 



7 

4666 

84 

36 

53 

21 

19 

0 

-13 

12 

404 



8 

7204 

68 

12, 

34 

47 

0 

26 

- 3 

54 

4° 5 



9 

8216 

87 

18 

25 


35 J 

I 

-18 

31 

405 



2430 

8709 

85 

15 

19 

43 

345 

22 

-17 

4 

406 



1 

8961 

5'5 

37 

19 

5 

344 

44 

+ 8 

18 

407 

Mill 3 

61 578 


9568 

59 

41 

9 

II 

334 

5° 

+ 7 

18 

407 

3 

5751 

2,6 LJ 

57 

12,0 

16 

344 

41 

+ 6 

28 

407 



4 

4517 

a 79 

54 

110 

35 

335 

0 

+ 7 

15 

407 



5 

3804 

2,i)0 

12, 

104 

24 

328 

49 

+ 7 

57 

407 



6 

5527 

237 

57 

12,0 

46 

345 

II 

-16 

48 

406 



7 

5x89 

25 

35 

64 

47 

289 

12 

+ 13 

45 

408 


64512 

8 

8934 

84 

38 

^ 4 * 

4 

248 

29 

-18 

16 

41 1 

6 

9 

9409 

256 

19 

159 

43 

343 

56 

4- 6 

6 

407 



24+0 

8765 

359 

39 

150 

18 

334 

31 

+ 7 

12 

407 



£ 

4208 

303 

12, 

X05 

7 

289 

20 

+13 

lO 

408 



2 

3553 

337 

43 

90 

39 

374 

52 

+13 

33 

408 



3 

7938 

34 

58 

45 

23 


36 

+19 

58 

412 



4 

8390 

39 

42 

39 

23 

aa3 

36 

4 " 18 

18 

4 ^ 2 , 



5 

7859 

39 

I 

44 

49 

229 

2 

+ 16 

42 

412 



6 

7725 

46 

55 

43 

31 

227 

44 

+ 10 

37 

412 



1 

9386 

5a 

51 

23 

18 

207 

31 

+ 10 

41 

4^3 

8 

66 521 

8 

7159 

1 357 

5 *^ 

72 

49 

257 

2 

+ 35 

3 

409 

9 

7061 

273 

18 

133 

6 

288 

50 

4-12 

58 

408 



2450 

5487 

12 

9 

73 

12 

228 

5 ^ 

+ 19 

43 

412 



X 

4670 

321 

5 

100 

31 

256 

15 

4 ‘I 9 

31 

410 


531 

2 

7151 

43 

25 

51 

3 

206 

47 

4 -II 

4 

413 


3 

5458 

II 

58 

73 

36 

229 

I 

+ 19 

37 

412 



4 

5916 

21 

12 

67 

5 

222 

40 

+ 18 

26 

412 



5 

7138 

43 

38 

51 

6 

206 

41 

+ 10 

53 

413 


67 486 

6 

6670 

46 

50 

53 

49 

209 

24 

+ 7 

31 

413 

9 

7 

8264 

267 

II 

146 

4 

288 

6 

+ 12 

37 

408 



8 

4658 

351 

2 

86 

46 

228 

48 

+ 19 

35 

412 




4879 

3 

40 

80 

19 

222 

21 

+ 18 

40 

412 


67499 

2460 

571a 

34 - 

42 

64 

19 

206 

21 

+ 11 

15 

413 


I 

4673 

350 

52 

86 

49 

228 

41 

+ 19 

42 

4^2, 



2 

4856 

3 

28 

80 

30 

222 

22 

+ 18 

35 

412, 



3 

5057 

33 

39 

68 

31 

210 

23 

+ 9 

29 

413 


67 540 

4 

9584 

79 

27 

^9 

30 

161 

22 

-14 

25 

415 


5 

5549 

399 

40 

1 14. 

30 

256 

22 

+ 19 

36 

410 



5 

4676 

349 

24 

87 

34 

229 

26 

+ 19 

53 

412^ 



7 

4140 

76 

33 

69 

32 

2 II 

24 

—10 

40 

414 


68 629 

8 

9756 

85 

54 

15 

8 

157 

0 

—20 

27 

415 

10 

9 

9431 

262 

54 

162 

51 

288 

41 

+ 13 

3 

408 



7C 


ME cabeington’s obseevations 


180 

Day 

No 

Dwt 

POB 

El Node 

H Long 

H Lat 

Group 

Aim lo 


2470 

6875 

C 

aaa 

/ 

33 

137 

/ 

34 

363' 

t 

14 

c 

— ai 

/ 

7 

41 1 



I 

4733 

330 

10 

103 

0 

338 

50 

4-19 

5 x 

413 



a 

4437 

333 

3 

96 

31 

aaa 

ai 

+18 

59 

41a 



3 

3333 

6 

a8 

83 

16 

ail 

6 

+ 9 

38 

415 



4 

39-)'5 

la 

46 

81 

15 

307 

3 

+ 11 

36 

413 



5 

3731 


33 

81 

8 

306 

58 

+ 9 

53 

413 



0 

i8o!j 

77 

39 

84 

43 

aio 

35 

“ 9 

a 

414 



7 

3865 

74 

»S 

78 

34 

ao4 

14 

- 9 

10 

414 



8 

8380 

78 

37 

37 

38 

163 

a8 

-14 

30 

415 

1 1 

69449 

wm 

8866 

8347 

83 

3*3 

49 

31 

33 

153 

4 

36 

157 

366 

54 

37 

— ao 
— ai 

36 

13 

4x5 

411 



I 

3333 

soa 

48 

113 

58 

338 

9 

4-19 

43 

41a 



a 

480 1 

3Ta 

34 

107 

ai 

aai 

33 

4-19 

5 

41a 



s 

0363 

185 

36 

96 

33 

aio 

46 

- 8 

a6 

414 



4 

3898 

398 

58 

97 

33 

aia 

6 

+ 9 


413 



5 

3847 

348 

56 

93 

ji 

306 

aa 

4 - 8 

5 <S 

4x3 



0 

3334 

346 

51 

93 

ao 

306 

31 

+ 11 

19 

4x3 



7 

7978 

86 

31 

43 

7 

157 

18 

— ao 

47 

4x3 

iK 

7648^1 

8 

7379 

79 

8 

48 

7 

163 

18 

— 14 

a 4 

4x5 

9 

6676 

!}90 

6 

T33 

ao 

147 

46 

+33 

10 

416 



3490 

64 r9 

399 

38 

137 

5 

T 4 X 

3 ^ 

4 - 3 $ 

3 

416 



1 

067a 

aao 

4 

143 

ax 

X 57 

47 

— ai 

38 

4x5 



a 

3^>35 

aa^ 

43 

136 

6 

150 

33 

-17 

37 

4'5 



3 

0967 

36 

37 

98 

1 


tm 

- 4 

ai 

4x7 



4 

3195 

6a 

30 

90 

la 


11 

- 6 

17 

4x7 



*) 

373 X 

9 

43 

90 

39 

104, 

55 

+ 10 

54 

418 



6 

4087 

II 

40 

88 

39 

loa 

53 

4-13 

17 

41K 



7 

4340 

19 

38 

85 

x 7 

99 

43 

■fio 

5 x 

4x8 



8 

4303 

5 ^ 

1 

78 

3 

93 

37 

-13 

59 

4x9 



9 

3734 

8% 

13 

68 

13 

83 

41 

—13 

34 

419 

'9 


3 J 00 

6933 

94 

6 

61 

9 

75 

35 

—34 

57 

430 

[ 

8 f 03 

naa 

47 

137 

41 

158 

4 

— 31 

53 

4x5 



a 

7336 

aa7 

3 

149 

39 

150 

aa 

-17 

38 

4x5 



3 

7 «r 3 

a8o 

19 

147 

I 

147 

34 

•f 3 T 

54 

416 



4 

7449 

388 

13 

140 

39 

140 

53 

4-35 

JO 

4x6 



5 

1793 

337 

3^5 

113 

35 

114 

18 

- 4 

33 

4x7 

1 


6 

0110 

383 

13 

104 

33 

104 

46 

- 6 

35 

417 



7 

3054 

333 

3 

104 

37 

104 

50 

4-10 

44 

418 



8 

3976 

358 

31 

94 * 

36 

94 

49 

+ 14 

*4 

418 



9 

3391 

§** 

9 

93 

3 

93 

33 

-14 

30 

419 



35^0 

3973 

87 

39 

8x 

40 

83 

3 

—13 

X 7 

4x9 

ao 


I 

a 

553<5 

8988 

IC 30 

373 

59 

34 

74 - 

163 

18 

3 

74 

147 

41 

3 

-35 
+ 33 

9 

8 

430 

416 



3 

8753 

338 

7 

166 

37 

150 

38 

-17 

49 

415 



4 

9a6i 

334. 

3 

173 

38 

157 

39 

— 31 

41 

4x5 




4048 

393 

31 

lai 

3 

105 

3 

+ 10 

44 

4X8 



0 

3918 

313 

38 

113 

33 

97 

33 

+ 14 

30 

4x8 



7 

u 

3848 

*47 

31 

137 

38 

III 

39 

- 5 

19 

4x7 



0 

3103 

350 

33 

133 

33 

107 

33 

- 4 

47 

4x7 



9 

1417 

179 

30 

108 

33 

93 

33 

-14 

16 

4x9 



3530 

i8!»3 

H 7 

3 

98 

37 

83 

a 8 

-13 

8 

4x9 



1 

» 77 a 

116 

13 

94 

34 

78 

35 

-19 

18 

4x9 



a 

3316 

143 

9 

100 

59 

85 

0 

-35 

II 

430 


i 


I 

1 

I 

I 


I 











OF SOLAR SPOTS, 1859 


77 


18 G') 

Day 

No 

Dist 




IB 

XiAt 

Grronp 

Mar 

30 


35*3 

3883 

119 

3 / 

56 

90 

3 / 

55 

74 

3 / 

56 

-35 

0 / 
14 

420 


33 

80457 

4 

9835 

41 

33 

39 

36 

16 

24 

+ 21 

10 

421 


5 

7646 

343 

37 

155 

47 

II4, 

50 

- 5 

6 

417 




6 

<5635 

344 

40 

148 

37 

io 5 

30 

- 5 

I 

4^7 




7 

6839 

368 

54 

146 

I 

104. 

4 

+ II 

4 

418 




8 

6385 

377 

5 

139 

48 

97 

51 

4-14. 

0 

418 




9 

4617 

aa*) 

46 

163 

36 

9 ^ 

69 

-14. 

39 

419 




3530 

3098 

316 

0 

133 

10 

81 

16 

-15 

3 

419 




1 

3568 

177 

57 

"5 

54 

73 

57 

-35 

48 

420 




3 

8539 

34 

63 

54 

41 

12 

44 

+ 21 

2 

^21 




3 

90iic; 

36 

j6 

48 

35 

6 

38 

+33 

68 

42T 



«9 5^5 

4 

9333 

40 

8 

44 

I 

2 

4 

+19 

19 

421 



6 

9648 


36 

184 

43 

14 

16 

+19 

19 

421 




6 

9074 


18 

177 

6 

6 

37 

+17 

18 

421 




7 

8633 

374 

10 

169 

10 

658 

44 

+33 

5 

421 




a 

6383 

363 

41 

153 

38 

643 

2 

4- 6 

66 

422 




9 

6^75 

3 X 8 

16 

145 

J 5 

364 

49 

-18 

38 

423 




3540 

4367 

337 

41 

118 

39 

308 

13 

4-19 

7 

435 




I 

400 /j 

82 

12 

93 

0 

383 

34 

— 13 

12 

437 




3 

5394 

88 

35 

86 

63 

376 

7 

-18 

18 

427 




3 

6933 

84 

54 

80 

63 

270 

6 

-17 

36 

437 

Api 

I 

90475 

4 

6 

8338 

9468 

369 

21 

55 

60 

186 

36 

3 

350 

669 

7 

0 

-19 
+ 22 

45 

13 

439 

431 




6 

7730 

366 

55 

165 

56 

64 1 

6° 

+ 5 

II 

422 




7 

7116 

333 

36 

161 

39 

367 

25 

-18 

53 

4^3 




8 

4934 

303 

6 

132 

7 

308 

4 

+18 

48 

435 




9 

3193 

224 

44 

164 

46 

^10 

40 

-'12 

3 

-134 




3550 

3073 

99 

67 

106 

59 

383 

56 

-^3 

19 

437 




1 

3699 

99 

47 

99 

4 

376 

1 

-18 

17 

437 




3 

4346 

96 

49 

96 

35 

369 

33 

-18 

36 

437 



9a 589 

3 

6948 

86 

65 

76 

47 

349 

44 

-19 

40 

439 


3 

4 

7663 

374 

50 

161 

45 

307 

43 

+ 18 

36 

436 




6 

7060 

397 

10 

147 

39 1 

393 

37 

4" 38 

69 

436 




6 

9603 

337 

3 

193 

35 

669 

36 

-17 

69 

433 




7 

1 3510 

331 

35 

138 

SI 

384 

19 

-13 

63 

437 




8 

3683 

199 

37 

130 

37 

376 

35 

-16 

54 

437 



96476 

9 

3364 

173 

46 

133 

66 

369 

34 

-18 

39 

437 


7 

3560 

7104 

313 

39 

165 

34 

356 

14 

-35 

19 

438 




I 

531 ^ 

316 

40 

153 

44 

343 

34 

-19 

8 

439 




3 

4659 

313 

11 

147 

65 

338 

35 

-19 

30 

439 




3 

7974 

30 

56 

81 

16 

173 

6 

+ 38 

II 

46 ° 



no 503 

4 

8507 

31 

8 

75 

53 

166 

43 

+ 30 

57 

460 


31 

5 

9631 

369, 

33 

307 

I 

98 

54 

4-33 

35 

431 




6 

3030 

174 

15 

143 

49 

64 

43 

— 31 

34 

463 




7 

3815 

159 

36 

138 

I 

39 

54 

—31 

9 

463 




8 

5644 


31 

104 

56 

655 

49 

— 30 

3 

433 




9 

7151 

86 

34 

93 

10 

344 

3 

-19 

13 

436 




3570 

7931 

85 

36 

84 

56 

36 ^ 

49 

-19 

46 

433 




I 

8036 

44 

3 

86 

I 

337 

54 

+ 13 

3 

434 

May 


134483 

3 

8345 

47 

34 

83 

13 

334 

6 

4-11 

4 

434 

5 

3 

9071 

339 

15 

314 

50 

368 

34 

-17 

13 

465 




4 

8957 

335 

44 

313 

57 

366 

31 

— 30 

13 

465 




5 

8006 

373 

41 

199 

3 

353 

37 

+ 18 

14 

43^ 







78 


MB CABBI^6T0N’S OBSEBYAIIONS 


Ma7 5 


I a? 508 


li 131 54» 


az 141 664 


aS 145 539 


JiiuB 5 155 65a 



Foa 

0 

/ 

a 75 

50 

a8a 

50 

317 

36 

j 83 

3 

168 

33 

III 

33 

97 

39 

88 

38 

81 

19 

ads 

19 

330 

45 

3t6 

55 


5 ® 

«I 9 

Si 

X03 

39 

35 

13 

35 

33 

73 

Id 

67 

33 

90 

18 

89 

14 

334 

43 

339 

34 

336 

7 

343 

53 

395 

I 

308 

33 

331 

0 

337 

44 

133 

33 

III 

37 

I 05 

13 

33 

34 

370 

23 

159 

^9 

J 49 

33 

33 

19 

338 

39 

348 

4 

59 

17 

61 

38 


183 39 
178 37 
175 10 
163 45 
135 15 
13a 57 
131 *9 
ia4 15 
95 1 
aai 8 
ai8 3 




11 Long 

0 

i 

337 

13 


II 

338 

44 

317 

19 

309 

49 

186 

31 

185 

3 



190 

13 

11 % 

18 

113 

33 

106 

3 

141 

34 

134* 58 

117 

II 

113 

4 

99 

38 

343 

as 

337 

39 

300 

30 

195 

38 

164 

43 


83 

49 

33 

13 

31 

45 

333 

55 

331 

37 

310 

54 

389 

3 

383 

30 

»35 

7 

337 

13 

338 

16 

330 

56 

356 

18 

349 

5a 

333 

5 

336 

58 

314 

33 

314 

51 


H Lat 

G 

1 / 

+ 14 

39 

+ 16 

31 

— 15 

34 

-39 

13 


48 

-19 

30 

-14 

4 

-13 

8 

-14 

9 

+15 

46 

— 16 

%0 

-35 

24 

-37 

37 

-14 

3 

-14 

I 

4-17 

%% 

+19 

36 

- 6 

39 

— % 

39 

— %% 

26 


11 

-13 

45 

-13 

45 

— 0 

44 

- 3 

8 

+19 

38 

+19 

19 

4-39 

31 

4-30 

43 

—33 

3 

-19 

57 

—33 

I 

4-14 

53 

+15 

9 

-15 

48 

-33 

13 

+17 

45 

4-14 

31 

4-14 

46 

4 - 9 

33 

4 - 8 

41 

4-13 

3 

4-30 

38 

-35 

47 

-37 

47 

— 31 

35 

— 31 

33 

— II 

13 

4-39 

58 

4-34 

39 




















OF SOLAR SPOTS, 1859 


70 


1869 

Day 

No 

DlHt 

Pos 

Pi 

Nodo 

H 

IjOtlg 

H 

Lat 

Group 

June 5 


3539 

5833 

43 

0 / 
515 

148 

0 / 

46 

120 

0 / 

14 

4-18 

0 / 

I 

458 



2^630 

8863 

333 

34 

239 

52 

2II 

20 

— 20 

54 

454 



I 

8431 

336 

39 

233 

12 

204 

40 

-24 

36 

454 



3 

5794 

333 

49 

212 

48 

184 

16 

-13 

15 

455 



3 

4730 

2^34 

14 

204 

9 

175 

37 

-14 

25 

455 


159 563 

4 

80115 

92 

I 

137 

49 

99 

17 

— 12 

37 

459 

9 

5 

9731 

24a 

55 

259 

24 

175 

33 

-14 

18 

455 



6 

92HO 

276 

24 

349 

21 

165 

20 

+ 17 

i5 

45^ 



7 

6403 

285 

31 

319 

52 

135 

51 

+ 17 


457 



8 

6191^ 

287 

T2 

317 

58 

13? 

57 

+ 18 

2 

457 



9 

3383 

167 

20 

183 

26 

99 

25 

— 12 

42 

459 



3640 

3711 

n 

41 

£77 

2 

93 

T 

+ 14 

43 

460 



I 

3383 

21 

15 

172 

43 

88 

41 

+ t6 

^5 

460 




5936 

40 

39 

153 

to 

6y 

9 

+ 2X 

22 

461 

IZ 

163 534 

3 

9761 

39 

33 

109 

21 

25 

20 

+ 37 

13 

465 

4 

66OT 

338 

44 

225 

33 

99 

32 

— 12 

32 

459 



5 

9390 

277 

36 

359 

0 

132 

59 

+18 

3 

mkMl 



6 

8417 

375 

39 

242 

28 

n5 

27 

+ 14 

33 

■ifll 



7 

3717 

383 


218 

47 

92 

46 

+14 

3 

460 



8 

4467 

153 

46 

178 

58 

52 

57 

— 24 

38 

462 



, 9 

8165 

TOO 

53 

134 

4 

8 

3 

-17 

12 

468 



sS'jo 

7979 

8(5 

44 

133 

57 

7 

5<5 

- 5 

40 

467 



I 

7733 

28 

33 

J48 

24 

22 

23 

+ 37 

3 

46-5 

i 6 

j 66 1,156 

a 

7888 

52 

54 

135 

27 

9 

26 

4 15 

5 

466 

3 

«445 

339 

1 i 

242 

47 

59 

35 

-23 

21 

461 



4 

7709 

236 

V 

234 

34 

51 

22 

-■’4 

40 

46 i 



5 

7737 

301 

57 

232 

5^5 

49 

44 

+ 31 

28 

463 



6 

4313 

29} 

51 

212 

0 

28 

48 

+ 14 

46 

464 



7 

2089 

334 

3 

193 

39 

to 

27 

l-u 

46 

466 



8 

9341 

64 

3 

121 

50 

298 

38 

4-15 

59 

471 

33 

1 173597 


3086 

^7? 


190 

58 

7 

46 

— 16 

36 

4(58 

356 o 

9429 

336 

36 

H6] 

57 

340 

53 

-24 

51 

469 



I 

6726 

23 [ 

11 

' 229 

53 

306 

48 

-25 

15 

470 



3 

1 4^58 

293 

13 

222 

51 

299 

46 

+ 15 

39 

471 



1 3 

8829 

' 110 

43 

138 

39 

215 

34 

— 22 

24 

477 



4 

8930 

106 

59 

136 

35 

213 

31 

-X9 

39 

477 



3 

6933 

94 

33 

153 

36 

230 

31 

- 5 

46 

476 



6 

3904 

66 

40 

161 

48 

238 

43 

+ 11 

42 

475 



7 

6747 

67 

13 

155 

30 

232 

25 

H T2 

39 

475 

2(5 

176 560 

8 

9184 

51 

39 

133 

I 

209 

56 

+ 30 

9 

478 

^ 9 

9734 

337 

43 

373 

20 

308 

T 4 

-25 

58 

470 



3670 

5478 

206 

47 

218 

7 

253 

I 

-25 

23 

472 



I 

1636 

148 

41 

195 

37 

230 

21 

- 5 

58 

476 



2 

3379 

131 

44 

185 

58 

220 

52 

— II 

48 

476 



3 

4865 

140 

49 

182 

35 

217 

20 

— 21 

17 

477 



4 

5109 

132 

13 

178 

2 

212 

56 

-19 

38 

477 



3 

6303 

123 

31 

167 

50 

202 

44 

—20 

54 

477 



6 

8367 

104 

14 

145 

7 

180 

I 

-14 

37 

479 

30 

180513 

7 

6013 

35 

7 

173 

33 

208 

17 

+ 29 

30 

478 

8 

9030 

288 

51 

266 

47 

245 ■ 

41 

+ 20 

56 

474 




8743 

291 

4 

262 

50 

241 . 

44 

+ 22 

22 

474 



2680 

9371 

^57 

II 

272 

I 

250 , 

51 

- 8 

6 

473 



I 

7496 

*54 

50 

250 

48 

229 

38 

- 7 

5 

476 



80 


STB CARnIN&^0^’S OBSBBVAlIOaS 


185 <) 

Diiy 

No 

H^ist 

Pofl 

Pr Node 

H Long 

n Lat 

Group 

June 30 


368a 

6475 

0 

aa4 

43 

334° 

43 

0 

313 

33 

0 

-33 

16' 

477 



? 

3939 

337 

45 

a^a 

a6 

ail 

16 

-19 


477 



4 

3078 

170 

47 

aoi 

a6 

tSo 

16 

-14 

53 

479 



3 

4034 

17a 

48 

aoi 


180 

36 

— ao 

46 

479 



6 

5633 

318 

14 

336 

53 

303 

43 

4-38 

33 

478 

July 3 

183 525 

7 

7831 

65 

9 

153 

a6 

T^a 

16 

4-18 

4a 

481 

8 

910a 

340 

38 

367 

39 

303 

34 

-33 

36 

477 



^ 9 

6543 

a4i 

45 

344 

1 

180 

6 

-14 

43 

479 



3690 

6040 

334 



43 

*73 

47 

— 16 

55 

479 



I 

8939 

398 

56 

a67 

la 

803 

17 

4-38 

36 

478 




3068 

390 

39 

334 

59 

171 

4 

+ 13 

5* 

4 «o 



? 

4398 

393 

17 

a^T 

13 

167 

18 

4-14 

53 

480 



4 

8394 

64 

54 

150 

43 

86 

47 

4-31 

*5 

483 



5 

8813 

64 

59 

145 

41 

81 

46 

4-31 

58 

483 


187 54 * 

6 

9936 

59 

8 

taa 

47 

58 

53 

4-39 

ao 

485 

7 

7 

4881 

[40 

43 

19J 

a 

70 

9 

-18 

39 

484 



8 

6334 

138 

5 t 

X83 

*5 

63 

aa 

-34 

37 

484 



9 

5aai 


54 

186 

7 

«5 

*4 

— t 6 

59 

484 



3700 

3304 

4 

53 

308 

aa 

87 

39 

4-33 

44 

483 



I 

1599 

37 

47 

199 

43 

78 

50 

4-33 

3 

483 




6637 

48 

18 

175 

43 

54 

49 

4-39 

10 

4«5 



? 

8811 

80 

34 

148 

ao 

37 

37 

+ 10 

7 

486 


188548 

4 

9450 

7 ') 

7 

j (}9 

8 

18 

*5 

+ 1') 

aa 

486 

8 

5 

3913 

168 

40 

306 

8 

70 

59 

-18 

43 

484 



0 

3903 

I '14 

19 

aoo 

39 

65 

30 

-16 

45 

484 



7 

3843 

331 

43 

aaa 

37 

87 

38 

4.3-5 

*3 

483 



8 

3370 


37 

313 

3 * 

78 

aa 

4-33 

33 

483 



9 

9393 

JOS 

54 

144 

3 

8 

54 

“ 9 

58 

487 



3710 

'3451 

37 

10 

189 

*4 

54 

5 

4-39 

t8 

485 



j. 

7574 

80 

19 

161 

59 

36 

50 

4-10 

13 

486 



3 

8568 

75 

58 

153 

33 

*7 

*3 

4-14 

*5 

486 

10 

190 599 

? 

83T3 

7 ? 

49 

153 

JO 

18 

I 

4" 16 

II 

486 

4 

9069 

343 

43 

373 

38 

109 

*3 

-33 

7 

483 



5 

8704 

343 

44 

368 

37 

104 

13 

— 33 

33 

483 



5 

544<5 

301 

45 

331; 

5 

60 

50 

— 36 

47 

484 



7 

wi 

334 

30 

333 

49 

69 

34 

-*7 

43 

484 



8 

0697 

303 

3 

35 * 

19 

87 

4 

4-33 

3 * 

483 



9 

5718 

307 

16 

343 

4 

78 

49 

4-33 

50 

483 



a^ao 

7530 

I 3 X 

54 

169 

34 

5 

*9 

-19 

39 

487 



1 

441a 

353 

55 

210 

48 

53 

33 

4-39 

43 

485 




3940 


5 

190 

30 

36 

*5 

-t-IO 

0 

486 



3 

5399 

06 

53 

183 

30 

18 

5 

4-16 

30 

486 



4 

7333 

76 

46 

166 

36 

3 

II 

4-13 

3.4 

488 

17 

197 55 ? 

5 

8373 

73 

I 

156 

47 

35 * 

33 



488 

0 

8758 

350 

51 

376 

54 

*4 

I 



487 



1 

7430 

345 

10 

363 

17 

359 

34 

-18 

a 

487 



8 

9333 

384 

37 

388 

35 

35 

43 

+ 10 

57 

486 



9 


389 

19 

363 

6 

3 

*3 

+ *3 

41 

488 



^730 

<5775 

395 



59 

358 

6 

4-17 

*4 

488 



1 

3363 

171 

56 

315 

31 

3*3 

38 

-*3 

55 

490 



% 

3575 

159 

45 

aio 

41 

307 

48 

-14 

19 

49 ° 



3 

5561 

148 

3 

198 

41 

395 

48 

— aa 

8 

49s 



4 

3674 

Z06 

13 

333 

0 

330 

7 

4-13 

38 

489 














OP SOLAK SPOTS, 1809 


81 


1859 

Day 

No 

Dist 

1 POfl 

Pr Nodo 

1 H Itong 

II Lafc 

Group 

July 17 

HI 

24 

28 

31 

301 533 

304 575 

308 534 

ati 515 

^736 

6 

1 

8 

9 

3740 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3750 

I 

3 

3 

4 

5 

6 

1 

8 

9 

3760 

I 

3 

3 

4 

5 

6 

1 

8 

9 

3770 

I 

3 

3 

4 

5 

6 

7 

8 

9 

3780 

I 

3 

3 

4 

5 

6 

1 

3917 

403a 

4193 

9503 

8673 

9405 

3916 

6844 

6938 

7540 

9405 

6146 

3338 

3736 

4673 

3531 

6333 

7390 

8318 

9133 

9885 

8063 

6347 

3047 

3747 

3773 

8788 

3574 

4580 

5307 

4«33 

9330 

9709 

9819 

8781 

7977 

503a 

3683 

4547 

5083 

6361 

6338 

5800 

5363 

3174 

3650 

531^ 

9835 

9503 

9031 

85*5 

7667 

0 / 
84 47 

83 53 
77 <5 

1 13 30 

i °7 54 
106 14 

74 57 

75 31 
< 5<5 53 
66 35 

387 43 
383 36 

33a a8 

161 3 

145 38 
137 la 

1 19 30 

“5 34 
74 25 
70 6 

386 35 
398 59 
255 9 

349 43 
233 a 8 
313 33 
177 9 

133 5 
47 48 
47 37 
55 ai 

76 40 
' 69 48 

363 i2 
369 31 
367 56 
365 3 

183 59 
185 33 
169 6 

134 51 

134 47 
308 3 

324 51 
32a 51 
330 54 
35a 54 

85 39 

1 15 25 
303 18 
3 “ 32 
307 37 

301 58 

0 / 

2,02, 49 

195 57 
195 3<5 
150 25 

161 3 

I <50 >)0 

184 38 

177 33 

178 II 

173 6 

293 49 
361 14 

234 35 
316 36 
304 57 

307 45 
187 14 

179 8 
2*57 53 
257 42 

308 7 

379 31 

363 3 

253 4 

348 33 
333 3 

333 35 
169 0 

313 II 

307 38 
300 43 
298 43 

259 41 

303 53 
307 55 
390 7 

381 14 
336 38 
338 37 
330 33 

303 41 

295 7 

366 3 

257 49 

255 13 

343 13 

234 43 
198 37 
153 2 

307 29 
396 37 
390 18 
383 9 

299° 5<5 

293 4 

393 43 

347 33 
358 10 

247 57 
281 35 

274 30 

275 18 

370 13 

334 38 

303 3 
275 24 

257 25 
245 46 

248 34 

338 3 

229 57 
308 43 
198 31 

304 13 
375 36 

258 7 

349 9 

244 27 

339 8 

3x9 30 
16/j 5 

308 16 
303 33 
196 48 

294 48 
255 4 ^ 
243 58 

348 0 

330 13 

331 19 

166 43 
168 43 
160 38 
143 46 

235 12 

306 8 

297 54 
195 28 
183 17 
274 48 
138 33 

93 7 

306 34 

295 32 

189 33 
181 14 

0 / 

+ 7 24 
+ 8 31 
+ 21 35 

— 16 18 

- 9 5 

- 9 25 

+ 25 23 
+ 16 30 
+ 33 15 
+ 34 I 

+ 13 19 

+ 8 T9 
+ 30 33 

— 9 t8 

-15 58 

- 8 33 
-10 15 

— 10 19 

+ 30 55 

4-35 58 

+ 9 33 
+ 30 8 

- 9 37 

- 9 I 
-15 46 

— 9 13 
-20 33 

— 18 37 

+ 30 <51 

+ 35 35 
+ 25 35 
+ 24 35 
+ 37 41 

— 15 10 

- 8 43 

- 7 27 

— 7 5 ^ 
—34 33 
-25 57 
-19 42 

- 7 43 

— II 3 

+ 31 49 
+ 39 14 
+ 36 9 

+ 29 43 
+ 30 9 

+ 13 0 

-24 34 

+ 33 37 

+ 30 29 
+ 25 57 

+ 30 0 

492 

492 

492 

494 

494 

494 

493 

493 

493 

493 

489 

492 

493 

494 

494 

494 

495 

495 

496 

496 

492 

493 

494 

494 

494 

495 

495 

498 

496 

496 

496 

497 

499 

494 

494 

495 

495 

498 

498 

498 

500 

500 

496 

496 

496 

497 

497 

502 

50a 

496 

496 

496 

497 


M 



HR GABBlNGTOir’S OBSERVATIOIN S 



aa 95 ii 


Diet 

Fob 

1 

7040 

349 

/ 

4 

6513 

*45 

59 


33*5 

*3 

3°^S 

izzg 

34 

7438 

80 

48 

7987 

79 

4 

7073 

138 

15 

8583 

397 

7 

8133 

398 

59 

4185 

2 S (4 

9 

4061 

5 H 4 

58 

2400 

348 

14 

3534 

j 6 

44 

9513 

85 

13 

8999 

«3 

50 

9437 

113 

37 

9339 

136 

37 

5485 

350 

43 

4717 

344 

34 

7830 

398 

9 

3950 

3*3 

3<5 

3366 

85 

49 

4789 

90 

15 

7133 

98 

37 

8716 

368 

40 

8039 

*95 

36 

3333 

303 

44 

3633 

31* 

46 

1591 

3*5 

3 

1543 

86 

14 

9141 

137 

45 

9646 

1 15 

34 

5597 

93 

17 

9016 

78 

16 

8405 

398 

0 

7895 

398 

30 

3833 

44 

3 * 

5135 

56 

55 

0439 

175 

43 

6843 

153 

51 

7169 

148 

49 

8117 

146 

16 

5335 

150 

40 

4395 

141 

18 

6613 

97 

55 

7303 

96 

3 

8083 

85 

33 

6584 

311 

8 

6310 

317 

31 

5365 

3*7 

56 

4939 

343 

51 

6531 

330 

41 

4009 

349 

31 


Fi Nodo 

< 

3 / 

371 

40 

366 

5* 

5^40 

0 

*43 

55 

185 

39 

180 

36 

19a 

43 

396 

3 


57 

*49 

57 

346 

8 


35 

*35 

30 

163 

58 

174 

10 

167 

49 

171 

56 

371 

17 

365 

8 

*95 

17 

*57 

44 

H24 

47 

315 

39 

198 

1 


300 

6 

365 

7 

360 

14 

*54 

5 

*37 

58 

187 

13 

173 

7 

am 

37 

183 

13 

307 

51 

303 

41 

338 

57 

338 


*34 

35 

aig 

38 

ai4 

50 

305 

5<S 

336 

4* 

338 

43 

308 

44 

ao4 

a 

196 

41 

293 

14 

389 

7 

380 

*4 

a? I 

53 

376 

48 

371 

33 


II Long 

11 Int 

0 

/ 

0 


170 

45 

-17 

5 

165 

57 

— 16 

53 

139 

5 

+ >5 

45 

*43 

0 

- 7 


84 

44 

+ iS 

26 


79 41 
91 4H 
138 48 
133 4a 
9a 4a 
88 53 
83 ao 

7» 15 
6 43 
16 55 
to 34 
14 41 
It 13 
5 4 
55 13 
557 40 
5^4 45 

515 35 

»97 57 
4 4 ® 
o a4 

535 35 

330 3a 

3 H 33 

398 16 

347 31 
335 35 
373 55 
343 31 
3ti 40 
506 30 
a 4 a ^ 
aija I 
a38 aa 
aa3 17 
318 39 
309 4^ 
330 31 
33a 37 
*13 33 
307 51 
aoo 30 

354 II 

350 4 

341 ai 
33a 50 

337 45 

33a 30 


4 ao 3a 
-14 47 
+ 15 55 
+ 17 9 

-14 51 
-15 5H 
+ 18 35 
+ 30 30 
I- 17 54 

— 7 45 

— 8 4a 
— ao 7 

— u to 

— ]J irt 
+ 14 24 
+ t6 36 
+ 13 aa 
+ ia 35 

+ 93 

— 11 36 
+ 11 45 

+ 13 3 

+ 13 11 

+ 13 37 
+ 9 37 

-35 3» 
“ 7 n 

+ U 59 

1-37 36 
+ 13 45 
+ ia 57 
+ a6 36 
+39 36 

-30 8 

—34 o 
-33 55 
—36 O 
“-I5 18 

■“ 7 57 
+ ir 9 
+ 13 40 
+ 31 31 
+ 30 10 
+ 33 18 
+ 30 9 

+ 30 37 

-37 33 

— 7 55 


333533 












OF SOLAR SPOTS, 1800 


83 


1869 

Day 

No 



!Fr Notlo 

II Tjong 

II Lat 








0 

y 

0 / 

0 

/ 


Aug 21 


2841 

5011 

305 

57 

357 

35 

318 33 

— 22 

48 

5 H 



2 

^m\ 

189 

41 

348 

34 

309 31 

-34 

5 

514 



3 

0783 

37 

46 

353 

33 

313 30 

+ II 

16 

515 



4 

3388 

60 

43 

339 

a 

199 59 

4-31 

3 

516 



5 


86 

33 

i 8<5 

58 

144 55 

+ 22 

33 

519 



6 

6591 

159 

13 

336 

12 

187 9 

-34 

41 

517 



7 

6557 

148 

53 

221 

31 

183 38 

-19 

37 

517 



8 

7913 


10 

307 

a6 

168 33 

-19 

19 

518 



9 

8804 

141 

24 

199 

6 

100 3 

-34 

56 

518 

35 

a<?6 <52 1 

3850 

9474 

378 

6 

336 

43 

331 6 

- 8 

H 

513 



I 

8958 

1^60 

21 

314 

3<> 

319 0 

— 22 

3 

514 



2 

7744 

398 

21 

308 

8 

313 32 

+11 

34 

515 



3 

6337 

315 

7 

393 

54 

198 18 

+ 21 

19 

516 



4 

6760 

24^ 

50 

a86 

54 

191 18 

-33 

46 

517 



5 

6419 

333 

48 

380 

43 

185 6 

-35 

38 

5^7 



6 

6038 

338 

20 

375 

49 

180 33 

-35 

5 

517 



7 

4548 

212 

9 

363 

10 

167 34 

-19 

n» 

ijiS 



8 

53'53 

194 

16 

354 

5 

158 559 

-35 

10 

518 



9 

4499 

175 

43 

346 

14 

150 38 

-17 

33 

518 



3860 

5883 

159 

37 

333 

31 

137 55 


26 

518 



1 

401 T 

65 

4 

338 

59 

143 33 

+33 

51 

519 



2 

8576 

80 

35 

198 

49 

103 13 

+ 28 

16 

520 



3 

9348 

95 

19 

188 

40 

93 4 

4-14 

39 

530 



4 

9713 

88 

53 

179 

37 

83 51 

+ 21 

37 

530 

a8 

339 54 ° 

5 

7890 

258 

18 

305 

11 

166 44 

-19 

40 

518 



6 

7350 

345 

4 ') 

395 

19 

156 53 

-35 

10 

5T8 



7 

91539 

310 

t6 

33'3 

51 

197 3 ^ 

+ 21 

12 

516 



8 

4363 

33a 

:^o 

3S0 

t 

T41 34 

4-33 

12 

519 



9 

3603 

337 

TI 

375 

18 

136 51 

4-33 

2 

519 



3870 

9831 

118 

39 

t 8 x 

51 

43 34 

— 6 

5^5 

533 



I 

4746 

60 

10 

339 

54 

101 37 

4-37 

53 

520 



3 

4610 

96 

0 

333 

50 

94 33 

4-13 

45 

530 



3 

5188 

87 

3 

330 

3 

91 36 

4-17 

53 

530 



4 

<5583 

78 

3 

321 

49 

83 33 

4-36 

3 

530 



5 

6543 

88 

3 

330 

6 

81 39 

+ 19 

41: 

530 

Sept I 

343 473 

6 

5079 

3°7 

31 

393 

55 

99 43 

4 14 

21 

530 



7 

5699 

331 

35 

393 

7 

98 54 

4-37 

50 

530 



8 

4333 

330 

55 

386 

30 

93 17 

4-18 

37 

530 



9 

3489 


51 

383 

51 

89 38 

4-13 

4 

530 



3880 

3533 

331 

37 

380 

33 

86 10 

4-19 

56 

530 



I 

3774 

353 

43 

375 

33 

81 9 

4-36 

17 

530 



3 

3574 

353 

54 

371 

16 

77 3 

-430 

6 

530 



3 

3159 

189 

59 

360 

mm 

66 3 

— 10 

53 

531 



4 

4914 

140 

36 

338 

19 

44 <5 

- 7 

35 

533 



5 

6171 

133 

56 

338 

54 

34 41 

- 7 

55 

533 



6 

7934 

126 

37 

313 

31 

19 18 

- 7 

37 

534 



7 

8718 

131 

37 

Ik£|ij 

41 

13 38 

-33 

44 

534 



8 

6646 

87 

18 

333 

33 

39 10 

4-31 

4 

533 



9 

9486 

91 

16 

I9I 

10 

35 ^ 57 

4-31 

8 

535 

II 

353 437 

3890 

8803 

354 

5 

334 

53 

349 19 

-29 


536 



I 

8301 

349 

33 

316 

9 

340 35 

-39 

36 

536 



3 

8333 

355 

36 

319 

16 

343 43 

-35 

38 

536 



3 

9776 

383 

51 

349 

57 

14. 33 

- 7 

45 

534 


M 2 















84 


MB cabbinqton’s obseevations 


18 S 9 

D117 

No 

Diflt 

Poa 

Pi Noclo 

n Long 

II Lat 

Gionp 

Sept II 

18 

»9 

Oct 6 

»57 47 » 

a 5 o 4!}7 

a 7 i 46 » 

*78 560 

2894 

5 

6 

7 

8 

9 

2900 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2910 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2920 

1 

2 
s 

4 

5 

6 

7 

8 

9 

* 93 ° 

1 

2 

3 

4 

7 

8 

9 

2940 

1 

2 

3 

4 

5 

6 

4774 

5*38 

5601 

8335 

1738 

<2,686 

7421 

8210 

5617 

7620 

6690 

6719 

1135 

0125 

3528 

439 * 

5099 

7904 

9709 

5337 

7221 

7252 

8415 

2294 

0694 

i 5 o 8 

3420 

9057 

8038 

4785 

9609 

4948 

533 * 

2731 

3498 

5350 

8095 

795 * 

8755 

9905 

9741 

9775 

953 * 

8683 

74*1 

7357 

6953 

4187 

6093 

3303 

1979 

771* 

8630 

0 / 

179 53 

170 34 
298 52 
31* 5 <J 

80 13 

95 53 
110 24 
112 9 

9 * 47 
260 45 

*53 45 
304 i 5 

*94 57 

108 13 
328 13 

109 20 
io 5 39 

92 44 
*72 47 
252 20 

1 52 32 
298 29 
309 22 
298 43 
315 *3 

II 14 
55 29 
318 3 t 

3*3 45 
330 25 
*57 25 
260 24 

171 42 

1 1)9 12 
155 45 

146 30 
143 44 
135 I 

13* *5 

147 *4 

273 18 
*75 *8 
*83 42 
*78 25 

274 30 

*53 4 

255 45 

*49 35 
*i 5 59 
308 47 
311 33 

149 45 

148 18 

0 / 

252 0 

235 8 
307 48 
330 11 
25(5 4 

*58 30 

225 29 
2x8 18 
240 19 
3J19 49 
310 9 

319 55 
*84 5 
275 49 

*95 *3 
231 24 
245 48 
223 38 
35 * 48 
313 48 
*47 50 
3*7 9 

338 xo 

*93 45 
284 12 
2H2 41 
255 35 
336 35 

343 44 
315 22 

359 48 
3x5 23 
272 50 
279 53 

*75 43 
237 18 
242 43 
24: 32 

* 3 * 47 
214 44 

11 31 

12 58 

8 5 <S 

355 50 
34 * 51 
338 47 
333 17 

315 *0 
305 50 

317 *4 

309 *8 
*55 7 
*45 38 

285 ° a6' 
280 34 

333 14 

354 37 
289 30 

282 35 

*49 55 
242 44 
*64 43 
287 I 
277 21 
*87 7 

*51 17 
*44 I 
262 33 
218 35 
214 0 

X92 30 
*77 57 
*38 57 
x 7 * 59 
232 j 8 
253 19 
2x8 34 
209 21 
207 50 
i 9 X 45 
T23 22 
112 30 

83 8 

128 34 

84 II 

41 35 
48 39 
44 *9 
25 4 

11 31 

10 38 

I 33 
343 30 

39 3<5 

41 3 

37 I 
*3 55 

10 55 

5 52 

I 22 
343 *5 
333 55 
345 *9 
337 33 

283 12 

*73 43 

0 / 

-18 50 
—19 10 

+ 8 37 

4-20 8 

+ 12 31 

+ “ 33 
+ 74 
+ 5 10 
+ 17 *5 
-19 34 

-19 42 

4-12 0 

+ 79 
+ 7 11 
4-18 5 

4 - 8 31 

+ 9 57 
+ai 15 
-19 13 
-13 53 

—26 23 

+ 7 37 
4 -i 5 8 

+ 7 47 
+ 8 25 
4-i5 0 

+ *i 47 
+ 23 13 
4-25 12 
+ 21 44 
—25 0 

-10 34 
-19 43 

— 4 X2 

— 5 27 
-13 IIJ 
-17 45 

— II 30 
-10 54 

-29 45 
—20 41 
-18 48 

— 9 59 

-12 7 

—II 30 

-18 58 
—21 4 

-II 39 
—30 22 
H-io 2 
+ 9 10 
—20 32 
-23 24 

5*9 

5*9 

5*7 

5*5 

5*8 

5*8 

531 

531 

530 

529 

5*9 

5*8 

531 

531 

530 

533 

533 

535 

5*9 

53 * 

535 

531 

530 

533 

533 

534 

535 

538 

538 

539 

537 

540 

54 * 

541 

541 

543 

543 

543 

543 

547 

54 * 

54 * 

543 

543 

543 

544 

544 

546 

547 

545 

545 

549 

549 


I 







80 


OF SOLAR SPOTS, 1809 


1859 

Day 

No 

Dist 

Pos 

Pr Nodo 

H Long 

II Lilt. 

Gtoiip 

Oct 6 


3947 

5 o 30 

c 

75 

/ 

0 

367 

37 

395' 

/ 

33 

+ 2i 

/ 

48 

548 


38 1 531 

8 

9370 

109 

35 

338 

26 

356 

31 

+ 8 

33 

550 

9 

9 

9791 

a 73 

53 

i 5 

2 

I 

59 

— !30 

3 ° 

544 



3950 

855'5 

378 

47 

357 

38 

343 

35 

— II 

36 

540 



I 

8601 

305 

II 

I 

0 

346 

57 

+ 10 

41 

545 



2 

8384 

353 

17 

345 

30 

331 

37 

-30 

5 

547 



3 

4698 

194 

33 

395 

35 

381 


— 21 

10 

549 



4 

5383 

181 

35 

387 

4 

373 

I 

-33 

9 

549 



5 

4:^39 

% 

10 

^12 

40 

398 

37 

+38 

3 ^ 

548 



6 

5319 

TO9 

3 

369 

51 

355 

48 

+ 9 

3 

55 ° 



1 

8799 

89 

55 

340 

14 

336 

IT 

+36 

7 

551 



8 

89x0 

112 

41 

338 

9 

224. 

6 

4- 6 

5 

553 



9 

9347 

III 

33 

2^1 

53 

317 

50 


51 

553 

ao 

393 539 

%<j6o 

9895 

379 

12 

31 

48 

221 

36 

-■t 5 

44 

553 



I 

9717 

300 

51 

38 

46 

318 

34 

+ 5 

57 

553 



a 

9798 

330 

45 

31 

41 

221 

39 

+35 

15 

551 



3 

7049 

353 

0 

34<5 

34 

176 

22 

-34 

17 

554 



4 

5891 

2^1 

19 

338 

33 

168 

21 

-T 9 

38 

554 



5 

5575 

185 

20 

399 

38 

139 

26 

-36 

7 

550 



6 

7644 

T49 

21 

369 

17 

99 

5 

— 20 

54 

558 



1 

8349 

T46 

45 

261 

47 

9 ^ 

35 

— 21 

53 

558 



8 

3765 

345 

54 

333 

58 

153 

46 

+17 


555 



9 

3918 

0 


319 

59 

149 

47 

+ 30 

37 

555 



3970 

3153 

355 

46 

318 

43 

148 

30 

+ 15 

57 

555 



I 

1933 

38 

li 

309 

5 r 

139 

39 

+ i 5 

5 

555 



3 

3394 

60 

26 

304 

IX 

T33 

59 

+ 16 

36 

555 



3 

3107 

73 

I 

398 

33 

J 38 

21 

+ 17 

^1 

555 

Nov 3 

300 53 ° 

4 

6418 

77 

18 

377 

5 ’ 

J07 

39 

+ 38 

0 

557 

5 

9953 

314 

7 

51 

31 

43 

53 

+ 30 

i2 

559 



6 

5653 

304 

34 

0 

33 

351 

43 

+ 9 

2 

561 



7 

9570 

38 x 

30 

37 

50 

39 

17 

— 10 

53 

Ijfio 



8 

9361 

379 

31 

33 

54 

35 

15 

— 13 

12 

560 



9 

6931 

360 

i 5 

3 

37 

' 354 

58 

-19 

29 

503 



3980 

6338 

*53 

33 

35<5 

35 

347 

47 

— 30 

27 

503 



I 

5644 

333 

10 

338 

13 

339 

33 

-38 

^3 

503 



3 

3610 

315 

38 

333 

31 

334 

53 

-39 

14 

563 



3 

6175 

189 

31 

3^5 

37 

306 

48 

-33 

34 

504 



4 

8040 

141 

5 

377 

13 

368 

34 

-t8 

40 

505 



5 

iT 

8698 

137 

41 

369 

33 

360 

44 

— 18 

5 

565 

lO 

313478 

0 

9934 

130 

58 

344 

34 

335 

55 

-16 

6 

568 

7 

9831 

359 

15 

47 

5 ^ 

300 

44 

-31 

57 

504 



8 

7405 

365 

53 

16 

45 

379 

33 

-17 

7 

505 



9 

7405 

364 

3 

16 

13 

379 

I 

-18 

22 

505 



ia99o 

6786 

355 

15 

8 

37 

361 

15 

— 31 

38 

505 



I 

6111 

333 

15 

353 

14 

345 

3 

-38 

56 

500 




395a 

345 

13 

349 

31 

343 

9 

-13 

aS 

508 



3 

3510 

335 

7 

341 

8 

333 

56 

-15 

38 

508 



4 

3^75 

360 

58 

349 

34 

343 

13 

- 6 

46 

507 



5 

/r 

4668 

161 

30 

3 M 

34 

307 

13 

-17 

ar 

570 



0 

5303 

157 

37 

3°9 

53 

303 

41 

-18 

55 

570 



7 

4367 

45 

31 

333 

14 

315 

3 

+ 36 

6 

569 



8 

7600 

140 

38 

388 

13 

181 

I 

-18 

31 

571 




9 

8439 

138 

48 

379 

49 

lyz 

37 

-19 

47 

571 








80 


MB CABBINOION’S OBbEBVATIONS 


Nov 10 

13 3**5 53<> 


*7 3*0 459 


3*3 506 


*4 3*7541 


330478 



4640 

3459 

4453 

5860 

6870 

78*9 

7731 

9379 

9*43 

8034 

7487 

4539 

5731 

7075 

693* 

Raij9 

6190 

8730 

8339 

6019 

*132 

2363 

3190 

7681 

8970 

9371 

7073 

7986 

793* 

9707 

8097 

9694 

3675 

3630 

2219 

2718 

3434 

6378 

7351 

7*58 

6728 

6072 

5025 

47*0 

4514 

2745 


Pofl 

1m Nodo 

H Long 

0 

/ 

0 

/ 

0 

i 

87 

5 

236 

50 

149 

38 

*57 

19 

33 

39 

*43 

4 

2^9 

31 

50 

18 

*59 

43 

*74 

17 

3* 

48 

242 

*3 

284 

45 

36 

16 

*45 

41 

269 

16 

*3 

58 

*33 

*3 

*37 

16 

35 * 

41 

202 

6 

195 

%% 

333 

53 

183 

18 

169 

39 

3*1 

43 

171 

8 

335 

4 ^ 

4 

19 

213 

44 

75 

78 

8 

49 

298 

288 

*7 

55 


132 

0 

288 

8 

137 

33 

143 

49 

2,71 

31 

120 

56 

266 

19 

44 

3<5 

198 

22 

265 

49 

30 

1 

183 

47 

25i 

46 

23 

58 

177 

44 

355 

36 

35 * 

37 

145 

*3 

175 

37 

3*4 

3 

117 

49 

143 

38 

300 

53 

94 

39 

I!}0 

29 

298 

3 * 

92 

18 

127 


288 

22 

82 

8 

91 

58 

303 

18 

97 

4 

*59 

3 

39 

4 

149 

37 

^2,1 

1 

36 

6 

140 

39 

234 

0 

5 

34 

116 

7 

5 

55 

34*5 

16 

96 

49 

T99 

29 

343 

7 

93 

40 

161 

24 

331 

33 

82 

6 

138 

50 

*97 

37 

48 

10 

121 

59 

280 

33 

31 

6 

124 

42 

*75 

I 

*5 

34 

85 

33 

300 

37 

51 

lO 

81 

22 

*93 

*5 

43 

58 

93 

45 

291 

42 

42 

15 

*59 

10 

60 

19 

113 

38 

272 

37 

39 

46 

93 

5 

300 

44 

62 

48 

116 

7 


3* 

6 

33 

59 

5 * 

34 * 

35 

0 

*5 

53 

44 

11 

12 

350 

10 

43 

*9 

12 

13 

348 

44 

42 

3 

158 

5 * 

337 

9 

30 

28 

153 

58 

333 

2 

26 

21 

150 

7 

316 

I 

9 

20 

143 

2 

306 

8 

359 

*7 

316 

37 

33 

3 

44 

43 

3 ** 

II 

27 

II 

38 

51 

308 

3 

30 

15 

41 

55 

263 

20 

17 

55 

29 

35 

*57 

5 * 

14 

5(5 

26 

3 ^ 

214 

31 

358 

30 

10 

10 

73 

43 

33 <S 

55 

348 

35 


+ 25 39 
-29 3 

-20 59 
-13 24 

— 4 48 

-15 24 

— 19 22 

— 17 6 

-19 13 

+ 26 23 
+ 26 31 
+ 27 14 



—21 

29 

-18 

15 

-19 

31 

+26 

31 

—38 

45 

— 30 

34 

— II 

36 

— II 

41 

+13 

28 

-*5 

*4 

+26 

42 

-27 

5* 

+ 13 

58 

— II 

31 

— 13 

31 

— 30 

17 

- 9 

50 

-13 

3 

+18 

*7 

+23 

43 

+14 

I 

-27 

59 

—II 

5* 

4-12 

9 


+ 22 

35 

+14 

16 

— 10 

27 

— 13 

33 

-*3 

34 

-23 

17 

+ 31 

28 

+ *3 

33 

+ 14 

24 

— 10 

4<? 

— 13 

31 

— 34 

15 

+ 9 

57 












OF SOLAR SPOTS; 1850 


87 


1 S 59 

Dny 

No 

Oiat 

Pos 

Fi 

Nodo 

H Long 

II 

Lnt. 

Giuiip 

Nov 



3053 

3358 

78 

0 / 

7 

333 

0 / 

0 

344 

0 / 

40 

C 

+ 10 

> / 
37 

5 S 5 

Dec 



4 

4361 

^3 

17 

331 

3 

342 

43 

+ 18 

48 

5«5 

II 

344530 

5 

9834 

260 

42 

83 

5 

255 

34 

— 20 

54 

586 




6 

9166 

268 

3 ° 

70 

4 

242 

33 

— 12 

27 

5«7 




7 

8135 

25 o 

13 

5*5 

44 

229 

13 

-17 

46 

587 




8 

4082 

200 

50 

8 

21 

180 

50 

-24 

13 

590 




9 

6044 

317 

33 

35 

46 

208 

15 

4-20 

5 

588 




3060 

5500 

326 

43 

29 

II 

201 

40 

+22 

'3 

588 




I 

3951 

343 

38 

16 

9 

188 

38 

+ 19 

32 

589 




2 

3658 

3 

17 

7 

42 

180 

II 

4-20 

33 

589 




3 

6745 

6t 

26 

339 

53 

142 

22 

+ 25 

24 

592 




4 

9939 

IT4 

7 

281 

31 

94 

0 

— 12 

12 

595 



348 549 

5 

9160 

255 

28 

73 

I 

188 

21 

— 21 

5*5 

590 




6 

8621 

353 

2 

64 

5*5 

t8o 

16 

— 24 

27 

590 




1 

9182 

302 

34 

72 

50 

188 

TO 

4-19 

55 

589 




S 

7884 

315 

17 

54 

10 

169 

30 

+ 26 

13 

59 T 




9 

7171 

333 

39 

44 

3*5 

T59 

5*5 

4-28 

39 

59 T 




3070 

5806 

330 

53 

32 

22 

147 

42 

+ 25 

40 

592 




I 

5309 

336 

53 

25 

40 

142 

0 

4-24 

43 

592 




2 


147 

28 

33^ 

25 

91 

45 

-30 

37 

59*5 




3 

5188 

I 2 I 

22 

338 

59 

94 

19 

— il 

44 

595 




4 

8240 

II9 

18 

3 T 4 

39 

69 

49 

-r6 

19 

597 




5 

9808 

77 

46 

29 T 

17 

46 

37 

4-21 

3*5 

598 


18 

35 ^ 519 

5 

8771 

307 

39 

68 

36 

141 

48 

4-24 

T 7 

592 




7 

83 T 9 

301 

39 

64 

51 - 

138 

6 

4 -T 8 

I 

593 




8 

*5577 

297 

46 

50 

36 

123 

48 

4 -] I 

'5 

594 




9 

5739 

301 

8 

44 

0 

117 

12 

4- rx 

22 

591 - 




3080 

2264 

330 

T 3 

20 

12 

93 

3 |. 

— I r 

8 

595 




X 

3632 

142 

28 

355 

35 

6b 

47 

-[5 

56 

597 




2 

7159 

63 

T 3 

331 

39 

44 

4 T 

4-22 

6 

598 



355 486 

3 

8585 

XX3 

5 

313 

4 

26 

16 

-13 

I 

599 


%x 

4 

8708 

263 

43 

75 

3*5 

93 

33 

•—10 

36 

595 




5 

6164 

233 

54 

51 

23 

68 

19 

-13 

24 

597 




6 

AAAA. 

1 1 1 1 

343 

12 

26 

30 

43 

26 

4-22 

2 

598 




7 

2304 

160 

9 

9 

22 

26 

18 

-13 

44 

599 




8 

5612 

III 

41 

342 

12 

359 

8 

- 9 

50 

600 




9 

6816 

106 

41 

333 

5*5 

349 

53 

- 8 

5 

600 



3*50 535 

3090 

9304 

116 

29 

307 

50 

324 

46 

-18 

5*5 

601 


27 

I 

9712 

297 

55 

94 

18 

39 

37 

4-22 

5 

598 




2 

8298 

266 

10 

76 

26 

21 

45 

- 8 

14 

599 




3 

7400 

254 

18 

67 

5*5 

13 

T 5 

- 9 

9 

599 




4 

5^56 

260 

35 

54 

18 

359 

37 

“ 9 

5 T 

600 




5 

4198 

260 

10 

44 

44 

350 

3 

- 8 

T 3 

600 




6 

2961 

170 

10 

r6 

10 

331 

39 

-19 

7 

6or 




7 

9426 

“5 

19 

310 

44 

256 

3 

—20 

31 

603 




8 

4920 

54 

10 

357 

40 

302 

59 

4-16 

8 

602 

Jan 



9 

5783 

72 

29 

347 

41 

293 

0 

4-10 

18 

602 

% 

1 531 

3100 

9538 

253 

55 

99 

0 

3T9 

25 

-18 

40 

60 r 

i860 


I 

3385 

204 

58 

34 

43 

255 

8 

— 22 

3 

603 




2 

33 * 5 i 

176 

44 

24 

55 

345 

20 

— 22 

42 

604 




3 

25 ii 

T39 

22 

16 

16 

236 

41 

-14 

T 7 

603 




4 

3795 

171 

6 

22 

19 

242 . 

44 

-25 

2 

604 




5 

4563 

160 

43 

16 

5 

23*5 , 

30 

— 28 

T 9 

604 
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MB CABBING rON’S OBSEBVATIONS 


18 G 0 

Bay j 

No 

Diflt 

Ptrt 

Ir No(l0 

11 Long 

ir Lnt 

Qronp 

Jan ^ 


3106 

4517 

0 

106 

/ 

43 

0 

0 

/ 

31 

0 

aao 

56 

0 

- 9 

/ 

41 

607 


7 

5093 

104 

13 

35<5 

33 

3 X 6 

58 

- 9 

xa 

607 



8 

6gz4 

136 

a 

347 

35 

308 

0 

-25 

33 

609 



9 

7507 

IQ.% 

14 

341 

32 

aoi 

57 

-34 

47 

609 



3110 

4097 

33 

11 

14 

a 

334 

37 


23 

600 



1 

4504 

43 

39 

8 

45 

aa 9 

10 

+ 16 

43 

606 



Qi 

7581 

57 

40 

344 

ao 

ao 4 

45 

+33 

x 8 

608 



3 

9558 

1x7 

7 

314 

19 

174 

44 

-25 

34 

610 

7 

6 465 

4 

8788 

344 

0 

91 

0 

a4i 

17 

-33 

37 

604 


5 

8389 

237 

3 

84 

52 

235 

9 

-a8 

37 

604 



6 

6500 

359 

5 

71 

56 

aaa 

13 

- 9 

at 

607 



7 

5589 

360 

6 

65 

H 

215 

41 

- 8 

8 

607 



8 

8m 

»99 

9 

80 

36 

330 

43 

+ 3 X 

a6 

606 



9 

8053 

303 

5 

78 

30 

338 

47 

+ 34 

8 

606 



(}I20 

5819 

^ 03 , 

50 

61 

40 

an 

57 

+ 15 

31 

008 



I 

5188 

306 

ai 

56 

48 

307 

5 

+ 14 

48 

608 




5550 


19 

53 

9 

303 

a6 

+ 33 

34 

608 



3 

6339 

1^3 

30 

357 

36 

X47 

53 

-23 


■SMI 



4 

6888 


3 

353 

15 

14a 

33 

-34 


KMI 



5 

8058 

7 t 

3 ^ 

340 

ao 

130 

37 

+ IX 

42 

oia 



6 

9155 

76 

6 

aafi 

53 

117 

9 

+ 10 

16 

613 

1} 

1046!} 

7 

6044 

335 

46 

69 

ao 

163 

55 

— ai 

48 

fito 


8 

5778 

337 

37 

65 

5 

158 

40 

-35 

10 

0X0 



9 

437 Jt 

3 t 5 

ao 

53 

51 

146 

a6 

-34 

1 

6it 



3130 

3987 

305 

34 

47 

42 

14X 

17 

-34 

33 

6it 



1 

3675 

351 

38 

37 

16 

130 


+ 11 

10 

ora 



2 

3040 


1 

30 

51 

ia4 

a6 

+ ia 

45 

6ia 



3 

3330 

36 

44 

s6 

23 

“9 

58 

+ 13 

6 

613 



4 

3375 

37 

53 

33 

50 

X16 

25 

+ X 0 

AO 

613 



5 

8 X 33 

1x8 

55 

344 - 

31 

78 

0 

-37 

54 

614 



6 

6135 

100 

9 

358 

34 

91 


— XX 

14 

613 

i6 

15478 

7 

8309 

381 

T 5 

94 

50 

1x7 

x6 

+ 10 

51 

613 



8 

mssm 

349 

38 

69 

41 

93 

7 

— XI 

34 

613 



9 

mm 

349 

»3 

60 

52 

83 

x6 

- 9 

45 

613 



3140 

msSM 

100 

59 

359 

43 

33 

8 

-14 

14 

610 



I 

6358 

9 ^ 

35 

3 

8 

24 

34 

- 7 

54 

616 



a 

9087 

109 

33 

336 

6 

358 

32 

-34 

34 

619 



3 

8918 

1 73 

31 

339 

6 

X 

32 

+ 7 

58 

618 

I? 

X6480 

4 1 

•9369 

378 

9 

109 

3<5 

X17 

49 

+ 11 

9 

613 

5 

6764 

353 

38 

84 

9 

93 

33 

— 11 

31 

OH} 



6 

5597 

253 

30 

75 

37 

83 

50 

—10 

0 

613 



7 

4304 

92 

31 

16 

29 

34. 

42 

- 7 


616 



8 

4930 

103 

55 

13 

34 

31 

47 

— X 3 

26 

616 



9 

8008 

III 

35 

350 

3 » 

358 

45 

-34 

23 

619 



3150 

755 !» 

70 

5 

354 

»7 

3 

4 p 

+ 7 

25 

618 



I 

8335 

73 

3 

346 

56 

355 

9 

+ 7 

25 

618 



% 

7588 

53 

40 

358 

16 

6 

29 

+ 19 

15 

617 



3 

7845 

55 

33 

355 

24 

3 

37 

+ 18 

51 

617 



4 

8181 

54 

33 

352 

38 

0 

51 

+ 30 

58 

617 

19 

18554 

5 

6157 

254 

9 

81 

50 

60 

39 

- 9 

35 

6x5 

6 

0836 

307 

59 

45 

41 

a 5 

30 

- 8 

54 

616 



7 

5309 

135 

3 

18 

42 

357 

31 

-34 

43 

6x9 

1 


8 

4105 

52 

15 

*3 

i 5 

a 

5 

+ 7 

32 

6x8 
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OP SOLAB SPOTS, 1860 


1860 

Day 

No 

Dist 

Pos 

Pr Nodo 

H Long 

IL Lat 

Group 

Jau 19 


3159 

4616 

38 ' 

/ 

0 

28^' 

/ 

3 

c 

6 

/ 

5 ® 

+17' 


617 



3160 

5871 

36 

35 

18 

35 

357 

24 

+20 

44 

617 



I 

5171 

60 

18 

15 

®5 

354 

14 

+ 7 

iff 

618 



St 

8933 

91 

12 

340 

37 

319 

36 

- 9 

14 

633 

2 , 0 , 

2 J: 45<5 

3 

3864 

199 


58 

22 

356 

I 

-®5 

I 

619 



4 

3569 

399 

6 

63 

31 

I 

10 

+ 7 

31 

618 



5 

5489 

3°7 

26 

70 

44 

8 

®3 

+ 18 

8 

617 



6 

4960 

310 

0 

67 

6 

4 

45 

-f- I^ 

37 

617 



7 

5919 

353 

II 

46 

48 

344 

37 

+30 

53 

630 



8 

4364 

90 

46 

^I 

48 

319 

27 

- 8 

27 

633 

23 


9 

5143 

318 

55 

7® 

34 

355 

24 

-®5 

10 

619 



3170 

3483 

183 

46 

5® 

14 

335 

4 

-®5 

13 

631 



1 

5408 

384 

36 

78 

0 

0 

50 

+ 7 

38 

6x8 



n 

6943 

394 

35 

85 

36 

8 

26 

+ 17 

53 

617 



3 

6439 

304 

3® 

78 

10 

I 

0 

+ 31 

18 

617 



4 

5805 

310 

26 

7® 

0 

354 

50 

+ 30 

58 

617 



5 


33 ® 

13 

5 i 

50 

344 

40 

4-30 

45 

630 



6 

1937 

97 

8 

37 

Ii 5 

^20 

2 

- 8 

13 

633 



7 

3»75 

90 

2 

38 

58 


48 

- 7 

48 

633 



8 

9937 

104 

58 

3®® 

57 

®45 

47 

-23 

48 

637 



9 

9977 

99 

54 

330 

31 

343 

21 

-18 

3^ 

637 



3180 

8664 

55 

4B 

35® 

30 

®75 

20 

+ 19 

7 

636 



I 


56 

54 

346 

39 

369 

19 

+ 19 

51 

636 

34 

33469 

2 

6544 

337 

58 

86 

5 

355 

10 

-25 

iff 

619 



3 

7084 

377 

45 

9 ® 

0 

I 

5 

+ 7 

43 

618 



4 


387 

®9 

99 

5® 

8 

57 

+ 18 

4 

617 



5 

74 »i 

®95 

9 

89 

48 

358 

53 

“1“ 2fO 

®3 

617 



6 

7047 

397 

53 

85 

54 

354 

49 

+30 

33 

617 



1 

3808 

157 

®5 

43 

10 

3x3 

15 

-37 

0 

633 



8 

3955 

149 

30 

39 

31 

308 

36 

—36 

47 

633 



9 

0634 

333 

55 

51 

49 

3 ®o 

54 

- 7 

39 

633 



3190 

1067 


5 ® 

43 

14 

312 

19 

- 7 

39 

633 



I 

9370 

104 

43 

339 

13 

348 

17 

-33 

56 

637 



3 

94'55 

99 

33 

337 

18 

246 

33 

-19 

9 

637 



3 

7383 


6 

7 

41 

376 

46 

+ 18 

57 

636 



4 

8188 

51 

50 

359 

39 

368 

44 

+ 20 

5 

636 

a8 

37 537 

5 

7884 


®7 

mi 

53 

314 

®5 

—36 

53 

633 



6 

8398 

®53 

49 

ISI 

19 

330 

51 

- 7 

49 

633 



7 


285 

46 

86 

14 

397 

46 

+ 10 

41 

635 



8 

4379 

138 

45 

35 

31 

346 

53 

-34 

31 

637 



9 

4101 

117 

0 

3 ® 

58 

244 

30 

-19 

50 

637 



3300 

5641 

117 

44 

®3 

53 

235 

35 

-®5 

®7 

637 



1 

6971 

65 

33 

10 

38 

333 

0 

+ 5 

39 

639 



3 

7861 

66 

31 

2 

49 

314 

31 

+ 6 

®4 

639 



3 

8015 

5<5 

48 

3 

31 

215 

3 

+ 14 

13 

630 



4 

8744 

57 

4 

355 

51 

307 

23 

4-i6 

18 

630 



5 

8984 

54 

36 

353 

35 

305 

7 

H 19 

®3 

630 

30 

39 594 

6 

9413 

341 

36 

136 

3 

308 

H 

-17 

5 ® 

634 



7 

7385 

384 

42 

98 

15 

380 

37 

+ 14 

4 ® 

636 



8 


192 

38 

63 

53 

346 

5 

-23 

48 

637 



9 

3709 


36 

61 

37 

243 

49 

—30 

14 

637 



3310 

3403 

159 

38 

51 

53 

334 

4 

-®5 

36 

637 



I 

3563 

0 

55 

50 

40 

233 

5 ® 

+ 14 

34 

638 


N 
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MB cabbington's obsebvations 



Jan $0 


Fob I 31 501 




5 <515^ 

6 671^4 

1 79^5 

8 59^1 

9 W 

465a 


36488 


8 4859 

9 40<53 

3*30 3303 

I 7414 


8 1387 

9 1 36% 


3*40 44»T 

1 4748 

a, 4338 

3 5360 

4 9795 

3 83*1 

6 7904 

7 6683 


39 57» 



38 31 
50 18 
334 33 

339 38 

311 34 

301 6 

308 36 
308 44 

340 33 

IT9 8 

344 37 

3 33 

3 o 
69 33 
37 50 
330 0 

334 t6 

333 33 
388 33 
391 31 
383 34 
*97 4 


3»5 o 9375 

1 8746 

3 *5033 

3 5331 

4 ^»9 

6 4090 


tsfsmn 

lEtMBI 

3J3 

59 

339 

33 

3 

49 

35 

11 

89 

33 

341 

53 

340 

3 ' 

341 

6 

340 

5 > 

363 

10 

974 

44 

384 

36 

309 

38 

1 3J8 

11 



31 17 

36 36 

93 *4 

89 40 

91 37 
49 47 
53 7 
57 90 
333 33 
979 3* 

336 3 


0 * 

37 49 
3T 33 
31 II 

93 38 
91 47 

8 t3 

90 7 

88 36 

77 53 

79 43 

74 44 
66 7 

58 38 

47 9 

58 19 
31 4 

48 14 

33 3^ 

36 8 
104 ji 
103 It 

91 43 

93 53 

89 33 

80 44 

79 54 
63 J7 
56 43 

73 43 
63 3 

50 44 

37 50 
339 o 
120 36 
114 37 

103 33 
99 4 ^ 

I 133 34 
138 46 
117 S3 

80 18 

77 JO 
48 3t 
43 13 

38 49 

99 57 
31 3 

S3 30 
15 7 
6 18 

104 31 

193 57 

81 o 


o ^ 
380 I 

314 5 
313 33 

305 30 
303 39 

190 33 

S45 J7 
343 36 

933 3 

934 53 

939 34 
331 17 
913 48 
303 19 
313 39 

306 14 
303 34 
188 41 
19 r 18 

343 10 
343 10 

333 41 

334 59 

330 33 

331 43 
313 53 
303 Jfi 
197 4T 

313 4^ 
303 4 

T91 43 
178 49 
J19 39 
303 31 
iy8 33 
188 30 
184 IX 
3x6 49 
313 11 
301 30 
164 43 
i6j 33 
133 46 
139 37 
133 7 

XI4 33 

103 30 
107 55 
99 S9 
90 43 
143 9 

166 38 

131 41 


+ 59 
+ 5 51 
+ 15 18 

+ 15 91 
+ 30 30 

+ 17 5^ 

-34 3 

— 30 31 

—33 to 

+ H 59 
4-13 10 

+ 5 8 
+ 5 39 
-14 37 
+ 13 30 
4-i6 o 
+ 9 t 34 

— 3 It 

+ 18 13 
~ 2 |. \ 

— 30 31 

-24 43 
+ • 3 4 

H t4 5t 
^ 5 15 
4 6 j6 
-14 n 
-14 3 ft 

413 41 
4 31 31 

4 - l8 33 
+ iy 13 
-I? 3 

— I 3 ft 

-13 33 

-H 97 

— 14 ft 

+ 4 54 
4-13 18 
+ 31 13 
4-17 4ft 

4-31 30 

+ 13 33 

+ 13 10 

— 13 3ft 

— 13 ^ 

-13 13 
I-I 3 33 
+ 13 I 
+ 13 8 




OF SOLAK SPOTS, 1860 



Day 

No 

42545 

32<55 

6 

7 

8 

9 

3270 

I 

« 

3 

43450 

4 

5 

6 

7 

8 

9 

3280 

I 

3 

45540 

4 

5 

5 

7 

8 

9 

3490 

I 

a 

3 

4 

5 

6 

47 525 

7 

8 

9 

3300 

1 

a 

3 

4 

5 

50432 

6 

7 

8 

9 

3310 

I 

a 

3 


4 

5 

6 

7 
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MB oarbington’s obsebtations 


Day I No 


Vt Nodo H Long 


Feb 20 


5* 584 


53S4I 


54490 


57500 9 

3340 

I 


59495 


Mar I 


60576 


4661 

4805 

7458 

8164 

53 “ 

4869 

5890 

689s 

641a 

5573 

3850 

4339 

5539 

9819 

9763 

9859 

96a<) 

9336 

3781 

3338 

!}37 o 

605a 

6518 

867a 

7995 

9094 

9305 
9 '586 
6790 
5968 
1890 
a 73<5 

5**55 

617a 

565* 

6908 

6495 

7871 

8341 

755*5 

1119 

1000 


289 5a 
*93 *5 
*95 51 
94 13 

86 47 
*37 35 

333 5 
349 37 

87 39 
94 48 

308 4* 
3*5 3*5 
90 18 

97 34 
*93 18 
305 5 
9*5 53 
97 I* 
103 39 
81 5a 

80 36 

*65 8 

373 37 
*77 35 

334 4 
*13 53 
183 30 

79 “ 

81 3^ 
7* 3® 
37 37 
44 40 
47 4* 
43 59 

339 1 

3X5 13 

90 43 

91 49 
15 45 
19 4D 

70 14 
31 19 

34 4 
33 43 
*31 H 

331 43 
308 34 
158 40 

68 35 
34^ 50 
I 54 
*4 3* 

17 31 


137 45 
13*5 4 

133 *4 
354 “ 
359 i<> 
130 19 
8a 6 
73 46 
30 37 

*4 *3 
96 31 

8*5 55 
44 16 
37 46 
109 59 

99 41 
59 38 
57 34 
50 34 

o aa 
a 6 
161 18 

153 37 
144 51 

104 ao 

100 9 

93 3 

46 13 

4 * 51 
*3 9 

37 II 

33 43 
30 30 

14 43 


o / 

34 33 

33 43 

30 a 
340 49 

345 54 
34*5 35 

398 13 
389 53 

*4^ 33 
340 39 

399 3 
389 37 

346 48 
340 18 

399 4 

388 46 

348 43 
346 39 

339 39 
189 37 
191 II 
307 43 
*99 51 

*91 15 

350 44 

*4*5 33 
338 36 

19* 37 
189 15 
1*59 33 

183 35 

169 7 

166 44 
161 7 

*45 51 
33*> 55 

193 *3 

188 43 

184 3 

177 48 

169 3 

168 7 

169 53 

159 40 

346 13 
*37 14 

194 *5 

189 37 

169 37 

185 33 

175 13 
171 31 

170 34 


+ 33 18 
+ 36 33 

+ 37 53 
-*4 5 
-17 4 

-14 15 

+ 30 35 
+ 31 10 
-17 36 
—34 I 

4-30 9 

+ 31 3 

-17 34 
-33 54 

+ 30 3 

+30 53 

-16 43 
-17 44 
-34. 7 

-13 15 

-II 58 

+ 14 37 

+ 30 19 

+ 33 O 
-15 45 
-17 49 
-*4 17 
-II 54 
-13 40 

— *5 47 
+ 19 3*5 

+ 18 39 
+ 16 16 
+ 31 30 

— t8 17 
-34 59 

-II 8 

— 13 8 

+ 17 54 

+ 3T 7 

— *5 57 
+ 18 44 
+ 15 39 
+ 31 37 
-17 57 

—34 37 
— n 13 

— 13 53 

— 6 51 
+ 18 37 
+ 33 36 
+ 9 54 
+ 15 39 












OF SOLAR SPOTS, 1860 


Mar I 


6 1 636 


64440 


^5 459 


67 624. 


No I List 


Pos, 

0 

/ 

16 

31 

%% 

35 

78 

47 

83 

5<5 

41 

43 

330 

46 

333 

43 

*33 

43 

334 

10 

331 

50 

334 

31 

67 

39 

349 

39 

35 * 

54 

355 

3 ^ 

6 

38 


Ft Node 


H 9 43 


lOI 2i6 

95 36 
89 2g 
81 22 

84 14 

81 2 'J 
19 II 

71 13 

45 44 
ao 31 

55 

39 8 

36 3 


H Long 

0 

/ 

168 

I 

159 

35 

II8 

II 

no 

13 


49 

2^45 

40 


193 57 


177 13 


+ 19 

5 

+ 31 

50 


+ 31 40 


+ 19 43 


+ 9 

40 

+ 1') 

48 

+ 18 

54 

+ 31 

57 

















UB OAJUUNCnrON’S OBSBBVATIONS 


PO0 

0 

/ 

13 

5 

49 


30 


50 

39 

75 

39 

336 

48 

431 

HI 

430 

13 

373 

4 

479 

II 

331 

34 

415 

4 

183 

47 




90 47 
87 ao 
a 5 33 

48 53 
346 19 

»35 33 
367 3 

369 la 
388 34 


359 3» 
5 49 

30 

40 43 
337 I 
334 33 

336 30 

318 59 


81 43 

76 30 

70 S» 

45 4^ 
39 4 

54 3^ 

48 36 
44 4 

173 58 

163 18 

157 a <5 

141 58 

135 4 ® 
X16 35 
83 55 
78 59 
93 50 
89 7 

85 38 
33 3 

35 43 

55 5^5 
50 19 

163 48 

153 3<5 

170 40 

163 »5 
131 46 

115 8 

108 15 
85 4 

77 59 

78 49 

3» 18 

171 43 

164 4 

159 II 
133 41 


H Long 

n lAt 

0 


0 

/ 

76 41 

+ 18 

57 

54 

41 

+ 33 

41 

45 

55 

+ 36 

OA 

38 

1 

+ 13 

30 

no 

34 

— II 

35 

119 

38 

-19 

6 

T09 

9 

-14 

40 

lOI 

9 

-14 

5 

138 

30 

+ 18 

54 

ir^i 

18 

+33 

46 

94- 30 

-16 

36 

91 

17 

-17 

54 

81 

0 

— a4 

34 

77 

43 

”35 


75 

58 

+18 

57 

57 

37 

”35 

55 

54 

14 

+33 

59 

45 

46 

+ 36 

40 

HI 

40 

— TO 

54 

H 

58 

— II 

48 

38 

17 

+ IH 

34 

44 

30 

+11 

31 

19 

56 

+19 

33 

108 


-14 

34 

96 

41 

-^5 

57 

90 

49 

-18 

44 

76 

HI 

+18 

36 

70 

3 

+30 

47 

50 

48 

+34 

38 

HO 

18 

—II 

19 

kkI 

— 13 
+ II 

34 

54 

43 

30 

+ II 

38 

19 

51 

+ 19 

34 

316 

36 

— 36 

4 

3HO 

5 

—33 

47 

350 

19 

+ 34 

5^ 


44 

+ 4') 

35 

68 

II 

— 3 

34 

58 

59 

— 13 

0 

76 

3 

+ 18 

33 

68 

48 

+ 18 

49 

47 

9 

+ 13 

39 

HO 

31 

— 10 

40 

13 

38 

-13 

3 

350 

47 

+ 35 

43 

343 


+ 38 

58 

344 

li^ 

+ 14 

9 

497 

41 

+ 30 


33 

5 

-19 

6 

45 

34 

—31 

I 

ao 

33 

— 10 

57 

354 

43 

-19 

10 













OF SOLAB SPOTSj I860 



Mar i8 


9 

3480 

81 585 1 

a 


83 567 9 

3490 

I 


7 

8 

84467 9 

3500 


85453 


5589 

3968 

3545 

6375 

7987 

7430 

5687 

4778 

<5375 

7150 

8056 

8937 

8679 

8117 

3380 

3196 

3118 

3741 

6330 

7999 

9570 

9044 

9033 

3949 

3794 

3306 

3447 


8710 

8790 

7568 

8319 

9616 

9683 

5330 

4797 

4951 

4345 

4540 

3604 

4859 

7791 

6198 

6881 


88 633 


o y 

383 3 

140 33 

138 41 

19 50 

340 6 

336 5 

295 55 
38 37 
33 3 

35 20 
33 52 

76 I 

273 51 

274 59 
148 17 
323 36 

340 4 

356 23 

77 24 
85 I 
68 51 
41 33 

370 33 
184 4 

174 32 

384 36 

323 58 

81 13 
87 45 

85 32 

67 49 

34 19 

36 30 
41 47 

' 366 41 
303 18 
191 34 
267 3 

293 35 
333 43 
95 18 

86 58 

87 19 
24. 38 

29 57 
86 48 
66 58 
38 13 
217 58 
214- 35 
265 4 

369 37 

337 30 


130 53 
99 10 
93 50 
75 4 
160 59 

155 53 
139 45 

83 13 
73 47 
67 33 
60 !}9 
43 50 

163 41 

157 27 

107 30 

113 I 

108 38 
1 01 34 

71 33 

56 54 
16 

49 <5 

169 57 

133 17 
119 9 

135 13 

114 10 

84 38 

70 6 

49 56 

48 53 
67 ao 

60 50 
40 34 

183 14 

137 51 

130 53 

138 43 
138 19 
117 o 
98 33 

83 51 

61 10 
81 35 

75 5 
40 39 
63 58 

53 55 
180 41 

m 39 

168 19 
160 40 

142 54 


352 15 

320 33 

315 12 

396 36 

325 44 

320 38 
294. 31 
346 58 
238 33 
333 18 
235 X4 
208 35 
300 19 

394 5 

344 8 
348 39 

345 <5 

338 3 

ao8 o 

193 32 

173 54 
185 44 
293 49 
247 9 


308 30 
T93 58 
•f73 48 
173 44 
191 13 
184 43 
164. 16 

293 7 

347 4+ 

340 46 
248 35 
338 13 
336 53 
308 15 
193 44 

171 3 
191 38 
184. 58 
150 33 

172 51 
163 48 
345 38 
338 36 

233 6 

335 37 

307 41 


+ 13 29 
-23 35 
—35 30 
+ 30 38 

— 7 31 

-10 43 
+ 30 3 

+ 5 47 
+ 13 39 
+ 15 4 
+ 19 31 

— 13 36 

+ 31 31 
+ 30 3 

— 36 x8 
+ 5 40 
+ 5 23 
+ X3 30 
-f3 29 

— 30 39 

— 6 3 I) 
4 17 16 

+ 30 XI 

—36 39 
-27 23 
+ 48 

+ 13 3 

-'3 35 

— 30 36 

-31 54 

— 6 38 
+ 17 IT 
+ 18 13 
+ 19 15 

+ 19 54 
—36 40 
-38 38 
+ 5 II 

+ 12 51 
+ 19 41 
-14 14 

— 16 48 

— 33 13 
+ 17 30 

+ 17 17 

-23 38 

— 6 37 

+ 19 15 

—36 II 

— 38 36 
+ 13 53 
+ 14 58 

-13 .34 


666 

669 

669 

670 
668 
668 

670 

671 

673 

673 

673 

674 
670 

670 
673 

671 
671 

673 

674 

674 
677 

675 

670 
673 
673 

671 

673 

674 

674 
679 

677 

675 
675 

678 

670 
673 
673 

671 
673 

673 

674 

674 

679 

675 
675 

679 

677 

678 
673 
673 

673 
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MB oabbington’s obbebtations 



Meu 29 


Apr I 91 619 


93528 


94597 


95579 


8 8227 

9 7415 

354^ 5151 


3550 981 r 


3 5208 

4 9151 

5 8558 

5 9404 

7 9*94 

8 9855 

9 2140 

3560 2828 


8 8098 


97 458 3570 8895 

1 3458 

2 4544 

3 ^9 

4 6995 


994A9 



o / 

229 5» 
307 5 
3*3 5 

317 22 
118 29 
5 40 
232 28 
229 13 
270 o 

*74- 33 I 
209 3 

*45 7 

3*3 59 
38° 45 
72 13 

58 3 

220 10 

215 28 
245 22 
242 2 

252 49 
264 23 
217 42 

62 13 

221 45 
217 21 
244 38 

240 55 
261 50 
78 44 
77 41 
58 25 
86 21 
41 31 

7* 45 
227 I 
223 33 
»53 17 
33 9 
88 55 
247 32 

H7 37 

21 33 

22 45 
25 4 
35 58 
84 28 

48 59 
271 58 
274 52 
3M> 45 
353 49 
2 i5 


iS’t »7 
126 52 
119 21 
117 i5 
102 29 
97 17 

184 33 
169 21 
168 4 
159 H 

144 53 

145 43 
122 49 
119 17 

53 55 
59 o 

173 30 

i58 57 
176 9 

175 58 

195 37 

185 3 
I 145 88 

88 21 
187 II 
178 50 
190 31 
189 4 
198 35 
108 37 
104 33 

102 5 

87 II 

46 21 

45 87 
1 85 25 

178 83 

130 34 
74. 44 
49 30 

145 17 

H3 37 

103 23 
100 50 

87 20 
80 40 
62 39 
55 19 

179 55 
175 21 

131 31 

1 15 42 
113 54 


H lAng 


196 14 

191 39 

184 8 

182 3 

157 16 
i 52 4 
207 33 

192 21 

191 4 

182 24 
157 53 

169 43 1 
145 49 
142 17 

85 55 
82 o 
167 25 
1 52 53 

170 5 
159 49 
189 33 
180 I 
139 34 

82 17 
157 22 
^59 I 
170 42 
159 15 
178 45 
88 48 

84 44 
82 17 
57 22 
25 32 
25 48 

138 29 
130 37 

82 38 
25 48 

1 34 

85 53 

83 13 

4» 59 
40 25 
25 56 
20 i5 

2 15 
5 55 

90 59 
87 *5 

sy 

24* 58 


—10 i 5 

+ 17 8 

+ 17 20 
+ 2 4 
—22 27 
+ 19 45 
-12 49 

-15 15 

+ 17 21 
4-17 3<S 
—22 38 

- 4 52 
+ 22 38 
+ 24 2 

- 10 38 
_ 4 29 

- 22 38 

-25 37 

— I 10 

- 4 49 

+ 17 22 
+ l 5 59 
—17 20 

- 4 ,5 

- 22 27 
-23 35 

— I II 

- 4 47 
+ i 5 43 

- 9 13 

- 9 32 

- 4 12 
-17 53 
+ 20 o 
—10 30 
-17 31 
-19 (19 

- 4 38 

+ 20 ii 
—21 9 

-40 

- 4 13 

+ 12 2 

+ 13 23 
+20 21 

+ 15 41 

-21 5 

+ 13 44 
+ 20 33 
+ 22 12 

+ 19 5<5 

+ 19 55 

+ 15 I 










OF SOLAE SPOTS, 1860 


97 


1860 

Day 

No 

Diat 

Hi 


H Long 

H Lot 

Group 

Apr 9 


3583 

4494 

0 

10 

36 

0 

109 

/ 

15 

ao 

/ 

t 9 

0 

4-15 

/ 

ai 

687 


4 

5130 

14 

2,0 

105 

I 

16 

5 

4-17 

ao 

687 



5 

6156 

9a 

I 

89 

5*5 

I 

0 

— ai 

45 

688 



6 

5987 

37 

50 

95 

ao 

6 

34 

+15 

34 

689 



7 

7081 

39 

59 

84. 

3 

355 

7 

+ ia 

5 

689 



8 

8iaa 

39 


78 

40 

349 

44 

+33 

8 

690 

10 

too 597 

9 

9639 

a68 

4 

197 

8 

93 

la 

+ ai 

37 

583 


3590 

51Z6 

aoa 

7 

147 

18 

43 

aa 

+17 

5 

685 



I 

5413 

395 

14 

147 

34 

43 

38 

4-19 

36 

685 




4355 

333 

9 

t 3 t 

aa 

a6 

EM 

4-19 

30 

687 



3 

3593 

334 

a 

130 

6 

35 

10 

+ 14* 

54 

687 



4 

3685 

33<5 

3 

135 

39 

ao 

43 

4-15 

45 

687 



5 

4079 

348 

ao 

lao 

aa 

15 

a 5 

4-17 

34 

687 



6 

43 ZI 

106 

38 

106 

35 

1 

39 

— aa 

36 

688 



7 

3450 

95 

31 

108 

53 

3 

57 

-15 

57 

688 



8 

4577 

9 

ao 

no 

39 

5 

33 

+ 16 

la 

689 



9 

510Z 

33 

37 

103 

0 

358 

4 

4-13 

53 

689 



- 3600 

5343 

30 

7 

99 

3 <S 

354 

40 

+ n 

59 

689 



I 

687a 

19 

38 

94 

3 

349 

7 

4-33 

36 

590 

15 

105 540 

3 

9415 

a6a 

35 

198 

59 

33 

57 

4-15 

aa 

687 

3 

9487 

365 

46 

199 

35 

34 

33 

+ 18 

43 

687 



4 

75 < 5 z 

aa6 

37 

180 

3 

5 

I 

-16 

41 

688 



5 

y % o 6 

319 

TO 

175 

53 

0 

50 

— ai 

33 

688 



6 

6909 

ai4 

47 

173 

38 

357 

a6 

-33 

43 

688 



7 

7359 

a68 

44 

174 

44 

359 

43 

4 14 

a 

689 



8 

6749 

a68 

31 

T7O 

7 

355 

5 

+ 13 

4 

689 



9 

6aa4 

376 

I 

164 

19 

349 

17 

4-14 

44 

<^91 



3610 

56%'j 

a8o 

59 

158 

59 

343 

57 

4 -t 4 

59 

691 



I 

5857 

t 4 

47 

T07 

13 

393 

11 

4-31 

18 

693 



a 

9583 

89 

35 

57 

33 

343 

31 

—36 

5 

696 



3 

9764 

50 

3 

55 

43 

340 

40 

4-13 

15 

697 

i6 

106 556 

4 

8454 

aai 

8 

189 

33 

359 

5 <> 

— 33 

5 

688 


5 

9875 

359 

54 

an 

17 

31 

50 

4-14 

43 

687 



6 

7645 

a 58 

a6 

178 

14 

348 

47 

4-14 

44 

691 



7 

716Z 

a7i 

17 

173 

39 

344 

a 

4- 15 

8 

691 



8 

4789 

355 

48 

lai 

37 

393 

0 

+ 31 

5 

69a 



9 

9116 

91 

49 

67 

19 

337 

53 

-37 

38 

6g6 



35 ao 

795 a 

77 

5 t 

79 

43 

350 

16 

-14 

13 

<^95 



I 

905a 

47 

43 

69 

49 

340 

aa 

+ 13 

16 

697 



z 

968 a 

43 

30 

60 

4 

330 

37 

+ 19 

33 

697 

17 

107 485 

3 

8793 

a64 

19 

191 

45 

349 

7 

+ 14 

59 

691 



4 

443 ^ 

33 ° 

49 

134 

50 

393 

13 

+ 30 

57 

693 



5 

6471 

80 

3 

93 

33 

350 

54 

-14 

16 

695 



6 

7 a 45 

79 

50 

87 

17 

344 

39 

-14 

59 

<595 



7 

8181 

94 

15 

80 

39 

338 

I 

-37 

38 

696 



8 

8018 

44 

7 

8a 

57 

340 

t 9 

+ 13 

33 

697 



9 

9010 

39 

43 

73 

8 

330 

30 

+ 19 

t 4 

697 

18 

108 51a 

3630 

9549 

a6a 

15 

304 

30 

347 

18 

+ 15 

33 

691 


I 

4938 

305 

8 

149 

4 

391 

53 

+ 30 

30 

69a 



z 

6159 

99 

36 

100 

46 

343 

34 

-35 

10 

696 



3 

7066 

99 

I 

93 

34 

336 

33 

-37 

4 t 

696 



4 

4696 

85 

38 

107 

34 

350 

33 

-14 

33 

695 



5 

5850 

84 

41 

99 

43 

343 

30 

— 16 

3 

695 


0 
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OF SOLAB SPOTS, 1860 




a iaa5a5 


3 1*3 55o 


4 iH49^ 


194 10 
349 13 
353 *5 
357 5 

10 la 

a5 44 


aa3 31 


aaS 53 

307 3a 


333 


331 

397 

2, 

308 

14 

39 * 

7 

*99 

10 


5 i» 549 a 9 

3740 


40 

179 o 
171 4 

154 aa 
147 17 
147 59 
14* aa 
137 la 
1*7 18 
100 17 

81 47 

78 15 

aio 45 
ao5 14 
196 6 

186 40 
17 c *8 
160 48 
164 aa 1 

158 30 

H3 3 
1*9 47 

1*5 II 
116 13 
no 41 

9 ^ 55 
93 57 
83 »9 
aaa 13 
ao7 59 
198 14 
I 183 34 
1 174 3 
176 la 
170 ai 
154 43 
1*7, 58 

1*4 *9 

109, 8 

144 a6 
136 3a 
106 8 

95 18 
aaa 4 
190 36 
190 14 


133 43 
i«3 3 

“5 7 

98 a5 

91 ao 1 
9a a 

85 *5 
81 15 
71 ai 
44 ao 
»5 50 
aa 18 

138 4a 
133 II 

1*4 3 

114 37 

99 a5 
88 43 
9a 19 

86 37 
71 o 

57 44 
53 8 
44 10 
38 38 

*4 5» 

ai 54 

II a6 
138 18 
1*4 4 

114 19 

99 39 
90 8 

9a 17 
86 *6 
70 48 
44 3 

40 34 
35 13 

60 31 

53 37 
aa 13 
la *3 
134 a 

93 34 
9a la 


— ai 19 
-13 53 
-13 57 
+ 33 a 7 
+ 34 39 
+ aa *8 
+ aa 5 
+ 3a 37 
+ a3 ao 
+ 18 33 

+ 15 53 

-II 39 
— la 4 
— ai 9 
-13 41 
-13 43 

+ 3* *7 
+ 34 5<5 
+ aa 45 
4 a* a7 
+ 33 54 
4 6 6 
450 
419 a 
4 ao 10 

415 56 

— II *7 
-II 34 
— I* 9 
-13 13 
-13 4a 
+ 31 55 
+ 35 14 
431 4a 
4 ai 5a 
4*3 10 
418 55 
4ao 13 

415 ai 

4 4 43 

45 3 

— II *7 

-II 53 
-13 33 
410 53 
4 aa II 


704 
706 

706 

705 

707 
707 
701 
70a 
704 
704 

706 

706 

707 
707 
707 
707 
709 

709 

710 
701 
70a 
704 
704 
706 

706 

707 
707 

707 

708 

708 

709 
709 

709 

710 
710 
701 
704 
704 
706 

706 

707 
707 

707 
709 
709 

709 

708 
708 

710 
710 

704 

705 

707 
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MB OA-BBINOrON’S OBSEETATIONS 



May 5 


6 ia 6 5 S 3 


i»7 485 


^742 I 65o8 


3750 


8 Sijoo 

9 65')° 

3750 4341 


5 I 3206 


9 «9 <544 


3770 8949 


7 1676 

8 2471 

9 6353 

3780 6615 


7 3066 

8 4335 

9 3*82 

3790 5358 


o / 

286 13 
289 23 
298 57 
285 28 

337 ^ 

338 41 

4 7 

32 22 
83 30 
80 20 
49 SI 
38 59 

261 II 

264 59 
278 o 

285 I 

292 5 

291 22 

262 28 
278 23 
324 39 
335 45 

12 58 

92 55 

33 

4fi S» 
33 4 
258 43 
273 II 
282 II 

286 43 

253 31 

263 51 
300 22 
341 58 
j 26 55 
110 32 

24 43 

42 20 

»9 55 
231 13 

254 ^ 
276 5 

*77 33 
227 42 
217 0 
340 If, 

7 3* 
3 5* 
87 30 
78 5<S 
48 5 

43 18 


Pr Nofle 

H Long 

0 

183 

58 

85 

56 

197 

48 

99 

46 

185 

49 

87 


159 

58 

61 

56 

150 

38 

5* 

36 

141 


43 

29 

137 

36 

39 

34 

IM 

33 

24 

31 

119 

58 

21 

56 

110 

28 

12 

26 

87 

9 

349 

7 

84 

46 

34^ 

44 

207 

26 

94 

20 

203 

4 

89 

58 

199 

13 

86 

7 

21X 

38 

98 

32 

198 

27 

85 

21 

182 

38 

69 

32 

176 

27 

63 

21 

155 

10 

5* 

4 

136 

38 

43 

3* 

152 

20 

39 

14 

137 

58 

24< 

30 

134 

46 

21 

40 

108 

52 

353 

46 

101 

33 

348 

47 

98 

54 

345 

48 

222 

0 

95 

41 

212 

14 

85 

33 

223 

40 

97 

21 

213 

17 

86 

58 

r90 

24 

64 

5 

177 

53 

51 

34 

16^9 

27 

43 

8 

1 51 

9 

24 

50 

147 

46 

21 

27 

142 

7 

13 

48 

122 

20 

35(5 

1 

114 

43 

348 

24 


222 12 
208 22 
200 15 
195 30 
178 24 
170 19 
133 34 
145 8 

139 59 
121 58 
77 10 
104 20 
102 8 


0 


+ 21 

5 ° 

+ 3 * 

21 

+ 34 

41 

+ 3 

S 3 

+ 4 

SI 

+ 18 

44 

+ 20 

51 

+ 15 

6 

—II 

43 

—11 

30 

+ 13 

46 

+ 24 

3 * 

+ 9 

59 

+ 12 

14 

+ 21 

59 




+ 24 

10 

+ 3 

52 

+ 4 

47 

+ 18 

12 

+ 21 

20 

+ 13 

14 

—11 


+ 22 

26 

+ 13 

37 

+ 24 46 

+ 9 

44 

+21 

24 

+ 3 * 

48 

+34 

41 

+ 2 

3 * 

+ 4 

19 

+ 18 

18 

+ 14 

47 

—II 

33 

— 12 

38 

+ 22 

27 

+ 13 

29 

+ 24 


+ 2 

6 

+ 3 

50 

+ 19 

13 

+ 18 

32 

— 11 

2 

~II 

55 

+ 22 

29 

+ 13 

26 

+ 25 

4 

-13 

3 * 

— 11 

39 

+ 13 

32 

+ 18 

10 






OP SOLAB SPOTS; 1860 


101 



Miiy 13 133 <^*7 


135 <565 


140 450 


141 458 


14a 454 


237 a8 
319 13 
371 56 
378 30 
390 15 
330 31 
304 57 
330 54 
345 ai 
91 ii 

99 30 
333 30 
337 19 
364 51 
373 17 
278 58 
376 35 
390 33 
173 33 
119 13 
109 39 

85 55 

315 13 

134 48 

39 
90 30 

93 ao 
97 29 
48 30 
48 3 

333 38 
318 47 

168 4 

144 45 
103 41 
103 15 
103 13 

86 6 

43 9 

44 44 

43 57 
53 3 

235 38 
301 4 

141 13 
133 II 

1 13 30 

30 34 
38 43 
38 38 
86 55 
51 43 
<53 59 


234 38 

197 30 

300 39 
310 6 

194 18 
179 54 
173 9 

161 3 

155 13 

133 II 

106 8 

309 44 
300 53 
337 39 
237 3 ^ 

330 47 
191 39 
183 47 
163 51 
137 44 
13'^ 47 
83 39 
300 5 

153 13 

146 9 

13T 58 
136 30 
1 15 14 
IT9 3 
105 58 
315 40 
215 35 
168 4 

160 55 

147 34 
140 35 

129 33 

88 5 

^33 34 

130 5 

1 15 55 

93 50 
230 47 
181 36 
163 43 
157 5 

143 17 

147 14 

134 25 
130 19 

99 5*5 

105 30 

86 46 


31 3 

344 4 
347 13 
35^ 40 
340 53 

336 38 
319 43 
307 36 
303 47 
281 45 

253 42 

337 34 
318 33 

345 9 
355 

338 27 
309 19 

300 37 
380 31 

355 34 
354 27 

301 19 

249 52 

303 o 

195 5<5 

181 45 
176 7 

165 X 
169 50 
153 45 
351 9 
351 4 
303 33 

196 4 

183 3 
176 4 

163 51 
133 34 

169 3 

155 34 
1 51 34 
138 19 

353 9 

303 58 

184 5 
178 37 

164 39 

168 36 
155 47 
151 41 
I3I 18 
136 53 
108 8 


H Lat. 

0 > 

—II 

32 

—31 

33 

+ 14 

15 

+ 33 

48 

+ 35 

41 

-13 

37 

-15 

5<5 

+ 14 

57 

+ 17 

5 

— II 

40 

-36 

37 

-13 

43 

— t6 

30 

+ 13 

31 

+ 23 

5 

+ 35 

24 

+ 13 

3 

+ 16 

17 

— IT 

33 

— 36 

34 

— 30 

46 

— 16 

45 

-23 

32 

-17 

34 

-19 

34 

— 13 

3 <’ 

-16 

0 

— 33 

9 

+ 15 

19 

+ 19 

i8 

— 33 

37 

— 36 

33 

-17 

30 

-19 

43 

— 13 

40 

-16 

6 

— 31 

50 

-15 

7 

+ 15 

9 

+ 18 

38 

+ 20 

37 

+ 16 

47 

-33 

57 

-18 

16 

-13 

9 

-13 

55 

— 31 

30 

+ 14 

5 i 

+ 17 

48 

+ 19 

51 

-15 

I 

+ 16 

41 

+ 7 

58 
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MB oabbinqton’s obsebyahoits 


1860 

Day 

^0 

May 23 

i435<Ji 

3848 

9 

3850 



H I 4457 <S 


147504 


30 150381* 


June 5 136 338 


9845 

5538 

«4<S5 

3309 

3880 

430a 

3000 

4339 

5103 

7374 

8oo5 

9779 

7697 

9a6» 

7139 

407® 

3638 

3399 

35«4 

3771 

3339 

3285 

6»ia 

0496 

8078 

9145 

8599 

9065 

7991 

7038 

2921 

2789 

4980 

3734 

8853 

7547 

8307 

9871 

4434 

2763 

3038 

5911 

3621 

3991 

8901 

5758 

4968 

4263 

3443 

5041 

4984 

7339 


137 15 

126 45 

358 13 

»3 3 

25 27 
88 40 
88 52 

82 48 
48 35 
62 30 

327 33 
220 25 
209 34 
188 0 

170 25 

315 i5 

35» 37 
42 7 

93 34 

92 41 
5o 4^ 

83 25 

93 39 
339 39 
337 45 
225 41 
333 i <5 

39 54 

94 10 
92 24 

zo5 49 
44* 0 
41 5» 
233 2 
273 25 
21 1 55 
187 23 
133 27 

353 ao 

^ 34 
87 55 
279 2 
221 53 
205 43 

317 9 

335 17 

343 25 

XOQ, 7 


Fl l^odo 

0 

/ 

347 

34 

197 

37 

175 

34 

153 

2^8 

158 

9 

153 

44 

153 

I 

150 

39 

146 

5 

I2I 

47 

II6 

4 

90 

2,1 

12,0 

40 

100 

56 

218 

1 

189 

53 

185 


177 

45 

173 

16 

l55 

0 

177 

34 

165 

2,g 

13+ 57 

135 

49 

130 

2,1 

II6 

5 

103 

ao 

III 

17 

335 

13 

233 

50 


14 


143 

4a 

138 

30 

113 

53 

137 

9 

12,0 

30 

354 48 

199 

aa 

186 

34 

179 

19 

153 

31 

171 

24 

165 

la 


a8 

2,2,0 

18 

205 

*3 

197 

8 

196 

a 

ig2 

3 

183 

30 

135 

36 


H Long 


o / 

*53 4 

203 17 
181 4 
159 8 

i <53 49 

158 34 

158 41 

15<5 19 

151 45 
127 27 
121 44 

95 I 

125 20 

106 35 

209 17 
181 8 

175 29 

159 2 

153 32 

157 i5 

158 40 
155 45 
125 13 

137 5 

1 31 37 

107 21 

94 3^ 
102 33 
185 57 
173 34 

152 58 
137 24 

108 o 

93 35 

88 14 
63 37 
7<5 53 
70 14 
163 43 
lo8 17 

95 39 
88 14 
62 a5 
80 19 

74 7 
21 23 
44 25 

30 31 

21 i5 
20 10 
i5 II 
5 38 
3*0 44 



0 / 

-24 3» 
-18 i 5 
-13 43 
-19 34 
— 22 4 
—32 O 

+ 15 II 
+ 17 30 

+ 30 10 

-13 »5 
-14 34 
—II 10 
+ i5 31 

+ 7 55 
-18 8 

-13 33 
-15 33 
—18 32 

—23 2 

“23 13 
+ 15 33 
+ 17 »4 
+ l 5 St 
-13 12 
—14 i 5 
+ 8 14 

-10 57 

— 18 30 

-13 33 
-13 45 

“I9 34 

+ 14 53 
+ 7 44 

—II 13 

-II 45 
-29 58 
4-30 42 

+34 45 
-18 53 
+ 7 47 

—II 18 
-II 31 
-30 44 
+ 30 13 
+ 20 52 
-13 36 

+ 15 5 
— 15 14 
—18 50 
—13 39 
+27 58 
+39 43 
-i<S 53 












OF SOLAR SPOTS; 1860 






















MB CABBINGTON^S OBSERVATIONS 


1860 

Boy 

No 

Diet. 

Fob 

ITr Node 

H Long 


Group 


June i8 


aa 173499 


a5 176616 


3954 4ia'5 

3 8550 

6 68.iig 


3960 7994 

I 3699 

» 4394 

3 ij^o6 


8 8798 

9 8844 

3970 6595 


5 40<>1 


3980 4433 



8 8379 

9 8489 

96 177 336 3990 7694 


8 5093 

9 7979 

4000 7877 


943 

40 

943 

19 

945 

19 

158 

96 

139 

51 

399 

19 

394 

58 

341 

98 

no 

48 

II9 

39 

lOI 

59 

67 

39 

49 

50 

998 

90 

990 

35 

991 

58 

900 

49 

989 

31 

987 

55 

999 


995 

95 

198 

+> 

333 

47 

355 

II 

193 

55 

190 

10 

107 

i 5 


98 33 

79 95 
71 47 

36 99 

934 14 
999 15 

933 49 
917 47 
986 18 

993 4 
147 36 
300 9 

339 49 

130 5 
194 93 
108 40 
100 13 
70 5 
70 47 
54. 16 
54 38 


O / 

173 13 

136 II 

158 3 ^ 

143 19 

147 8 

966 54 

947 6 
917 I 
189 31 
180 96 
907 36 

909 13 

199 5* 
147 39 
139 19 
136 17 
156 48 

T35 90 

934 49 

994 34 

990 99 

910 7 

964 33 
951 4 

a53 3 

946 38 
180 4 

903 9 

199 99 
153 34 
140 31 
191 17 

I 9 I 34 

149 18 

J40 56 

144 8 
945 4 
934. 99 
931 35 
991 4 
961 39 

953 44 
190 39 
913 49 
909 10 
164 10 
136 99 
134 3 
133 19 
160 4 

150 45 
154 33 
146 40 


170 II 
133 9 

149 34 

149 10 

144 6 

907 54 

188 6 

158 I 
130 31 
191 96 

148 3® 

150 13 

140 59 

88* 39 

80 T9 
77 17 
97 48 
96 90 

i3Jt 37 
191 99 
117 17 
1 10® 55 
161 91 
147 59 

149 31 

143 96 
76 59 
99 50 
96 10 
50 99 
43 19 
18 5 

18 99 
46 6 

37 44 
40 56 


1 31 39 
I9I 4 
II8 10 


149 19 



+ 19 93 
+ 18 36 

+ 99 96 

— 18 19 
-14 47 

- 4 47 
—99 90 

—90 45 

+ 19 17 

+ 93 38 
+ 17 9 

-19 36 
-93 59 

-15 o 

+ 11 54 
+ 30 48 

-91 43 
—90 46 
-16 33 
-19 3 

+ 93 17 
+ 19 38 

+ 93 41 
+ 94 38 
—15 98 
+ 11 97 
+ 30 51 

-98 48 
—98 19 
—91 91 

— 13 4 

+ 11 16 
+ 19 33 

+ 95 99 

— 91 38 

— 90 38 
-IS 5<5 

— 19 99 

+ 19 38 

+ 94 36 
-15 19 
+ II 33 
+ 31 16 
-98 40 
-97 39 
—90 37 

— 19 40 

+ 11 49 
+ 19 44 

+ 94 47 
+ 96 4 fi 


745 

745 

741 

749 

744 

746 

746 

745 
745 

745 
749 
749 

749 

747 

748 

746 

7+5 

7+5 

7+5 

745 

745 

745 

745 

749 

747 

748 

750 

750 

753 

753 

751 
751 

759 

746 
74/5 
746 

746 
745 
745 

749 

747 

748 

750 

750 
753 
753 

751 
751 
759 
759 
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OP SOLAB SPOTS, 1860 


1860 

Day 

No 

Diflt 

Pos 

Pr N'ode 

H Long 

H. Lat 






0 / 

0 y 

0 / 

0 / 


July I 

i8» 576 

4007 

9037 

«45 31 

!Z66 48 

79 3 

-18 33 

749 



8 


343 18 

358 33 

70 38 


749 



9 

8156 

345 30 

25<J 52 

69 7 

-15 25 

749 



4010 

9651 

300 

378 47 

91 2 

+31 53 

748 



I 

7459 

39 

343 8 

54 - 23 

-29 33 

750 



cit 

<5535 

317 14 

232 55 

45 10 

—37 39 

750 



3 

4740 

387 3 

2^2, 10 

44 - 25 

+11 41 

751 



4 

3871 


334 47 

37 2 

+14 45 

751 



5 


3°4 5 

234 3^ 

45 51 

+33 14 

752 



6 

4785 

318 13 

234 34 

3*5 49 

+34. 37 

752 



7 

4593 

339 48 

319 0 

31 15 

+35 47 

15'^ 



8 

3740 

303 59 

214* 59 

27 14 

-i 5 31 

753 



9 

!^66o 

184- I 

3o5 48 

19 3 

-13 15 

753 



4030 

375* 

171 37 

202 41 

14 56 

-18 45 

753 



1 

4056 

158 54 

197 8 

9 23 

-19 37 

753 



3, 

4690 

30 

188 58 

I 13 

+ 35 13 

754 



3 

5949 

44 - 5 » 

175 5 

348 30 

+ 35 39 

754 



4 

4547 

45 13 

184. 13 

35*5 27 

+30 41 

754 



5 

5884 

70 41 

170 5 

343 20 

+ 13 35 

155 



6 

5889 

59 55 

1 53 40 

334 - 55 

+ 14 24 

155 



1 

msm 

107 38 

139 53 

312 8 

-I 5 53 

758 



8 

9160 

71 14 

m 7 

3II 22 

+ i 5 31 

151 

3 

184 563 

9 

9aa8 

«34 34 

358 15 

53 19 

-39 34 

15° 



4030 

8633 

233 34 

259 37 

43 41 

—37 4a 

15° 



I 


338 II 

234 30 

18 34 

— 13 31 

753 



% 

5407 

44 

331 13 

15 i 5 

-18 58 

753 



3 

4763 

314. 58 

334 18 

9 33 

— 19 22 

753 



4 

7971 

380 53 

259 29 

43 33 

+11 40 

751 



5 

7171 

385 13 

251 48 

33 52 

+1+ 47 

751 


1 

6 


393 19 

25i 39 

45 43 

+33 II 

752 



7 

7447 

299 36 

251 31 

33 35 

+34 47 

15^ 



8 

5838 

306 31 

244 15 


+37 13 

15^ 



9 

4073 


315 43 

359 40 

+25 40 

154 



4040 

3107 

345 13 

31 1 34 

355 »8 


754 



I 

3501 

354 - 14 


352 44 

+23 35 

754 



» 

3985 

52 

303 31 

347 35 

+35 34 

754 



3 

0950 

325 53 

309 57 

354 1 

+ 7 49 

755 



4 

0869 

35 9 

204 40 

348 44 

+ 7 40 

755 



5 

3108 

42 34 


342 30 

+11 55 

755 



6 

3391 

54 32 

190 46 


+13 44 

755 



7 

7104 

ii 5 54 

166 14 

310 18 

—17 5 

758 



8 

5773 

58 30 

165 47 

309 51 

+15 56 

151 

4 

185530 

9 

9773 

237 49 

381 31 

51 52 

-29 34 

15° 



4050 

6846 

245 50 

348 II 

18 33 

— 13 35 

753 



I 

5755 

335 7 

344. 35 

14 - 57 

-18 51 

153 



% 


330 47 

237 39 

8. 0 

-18 53 

153 



3 


280 33 

373 33 

42 53 

+ 11 45 

751 



4 

8434 

385 13 

254 51 

35 12 

+ 15 

751 



5 

9^38 

392 5 

274 57 

45 18 

+ 33 39 

15"^ 



6 

8575 

395 18 

254 55 

35 1 ^ 

+24 53 

15^ 



7 

7954 


25<5 57 

37 18 

+ 37 37 

15^ 



8 

5071 

319 44 

338 48 

359 9 

"h 26 8 

154 



9 

4043 

317 32 

224 30 

354 51 

+ 30 45 

754 

























i6 


KB OABBrnOTOirS OBSEBYATIOKS 


July 4 


187 713 


189 380 


190 539 


19*^33 


4181 

4304 

3037 

1804 

1713 

1977 

5789 

6339 

5145 

9578 

9385 

9430 

6076 

9714 

7460 

6784 

5710 

4573 

7913 

7,58 

663 li 

3537 

3335 

7713 

8860 

,3,3 

8515 

9158 

8666 

4583 

4170 

,560 

6640 

6163 

6763 

6439 

6640 

9381 

9710 

939^ 

6156 

4633 

4614 

5366 

9869 

9198 

54»S 

9396 

8760 

4798 

1899 

3446 


3*7 38 
341 10 
384. 13 

393 47 

33a »8 

18 14 

136 13 
130 34 
63 47 
113 8 

248 II 
355 4<5 
»37 4 

398 33 
376 9 

a77 59 

387 33 

394 8 
301 45 
396 59 
,01 37 
308 56 
179 46 

359 53 
133 6 




396 33 
300 48 
300 31 
396 33 
145 34 
139 43 

66 40 

67 45 
73 *4 

»39 38 
*83 33 
396 36 
399 56 

»93 31 
160 13 

58 57 
63 8 

73 39 

351 13 

317 13 


Br Bode H Long H Let 


o ‘ 
331 33 

316 13 

334 58 

317 37 

313 33 
304 5 

179 5 
173 40 

179 30 

135 *5 
375 14 

378 56 
341 53 
386 3 

358 8 

353 33 
343 49 

335 33 
358 49 

354 55 
353 8 

345 37 

309 51 

310 3 

165 49 

148 5 

335 34 

369 56 

a77 5 

369 30 

336 13 

334 37 
193 14 

183 33 

175 45 

I7I I 

173 39 

H8 45 
383 39 
388 54 
381 43 

348 59 
305 9 


343 

44 

334 

36 

309 

26 

304 

I 

309 

41 

365 

46 

14 

39 

18 

II 

341 

8 

»5 

17 

357 

33 

351 

47 

343 

4 

334 

37 

358 

4 

354 

10 

351 

33 

344 

43 

309 

6 

309 

17 

365 

4 



340 43 


318 38 348 14 



345 34 


+ 13 

43 

+ 13 

56 

+ 36 

51 

+ 31 

57 

+ 34 

39 

+ 37 

36 

-17 

9 

+ 16 

33 

—33 

13 

+ 17 

33 

-17 

14 

+ 13 

37 

+ 34 

53 

+ 37 

33 

+ 16 

34 

+ 13 

46 

— 33 

15 

-36 

33 

+ 17 

43 

+ 18 

17 

+ 14 

8 

-17 

15 

+ 13 

44 

+ 35 

14 

+ 38 

5 

+ 16 

30 

—33 

33 

+ 17 

49 

+ 18 

16 

+ 19 

16 

-17 

34 

— 33 

38 

+ 15 

36 

+ 16 

6 

+ 16 

46 

+ 14 

II 

+ 17 

38 
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OF SOLAB SPOTS; 1860 


1860 

Day 

No 

Difit 

P03 

Pr Node 

H Long 

H Lat 

Group 

Jnly II 


4113 

2713 

0 

3 

40 

0 

2,14 

16 

0 

243 

52 

0 

+19 

45 

761 



4 

8723 

105 

48 

155 

30 

185 

6 

- 9 

37 

763 



5 

8313 

72 

a 

159 

16 

188 

52 

+19 

5 

762 

12, 

193 714 

6 

6763 

232 

ao 

249 

aa 

363 

38 

— aa 

29 

760 



7 

3895 

310 

57 

234 

aa 

348 

38 

+17 

50 

761 



8 

677a 

68 

47 

174 

56 

189 

la 

+19 

9 

76a 

13 

19448a 

9 

7673 

238 

38 

»59 

a8 

363 

50 

— aa 

37 

760 



412,0 

5224 

301 

34 

245 

II 

349 

33 

+18 

5 

761 



I 

735° 

107 

35 

170 

42 

174. 

4 

- 7 

33 

764 



a 

7933 

107 

ao 

165 

33 

168 

55 

- 8 

29 

764 



3 

5581 

64 

58 

185 

13 

188 

35 

H“ 18 

53 

763 

17 

198 551 

4 

3051 

336 

27 

234 

7 

179 

47 

- 6 

24 

764 



5 

2475 


I 

333 

45 

169 

25 

- 9 

II 

764 



6 

4a8a 

312 

aa 

2,41 

19 

186 

1^ 

+ 19 

ai 

763 



7 

4690 

318 

8 

2,42, 

0 

187 

40 

+ 33 

58 

76a 



8 

5780 

130 

32 

I9I 

II 

136 

51 

-25 

31 

767 



9 

8157 

lao 

54 

170 

I 

115 

41 

-17 

55 

769 

18 


4130 

8a98 

77 

18 

164 

38 

no 

18 

+ 17 

13 

770 

19957a 

I 

6013 

301 

49 

255 

53 

187 

6 

+ 19 

aa 

763 



a 


251 

58 

245 

36 

176 

47 

- 5 

5 S 

764 



3 

3756 

235 

53 

238 

15 

169 

a6 

- 9 

15 

764 



4 

4134 

150 

a6 

307 

6 

138 

17 

“15 

7 

767 



5 

676a 

ia8 

43 

184 

57 

I16 

8 

-17 

55 

769 

' 


6 

5408 

85 

5 

00 

00 

45 

II9 

56 

+ 9 

33 

768 



7 

6808 

75 

0 

179 

30 

no 

41 

+ 17 

15 

770 



8 

95*53 

II6 

31 

l^l 

15 

83 

36 

-18 

33 

773 


199 715 

9 

6367 

301 

17 

258 

a 

187 

II 

+ 19 

37 

763 



4140 

6485 

306 

7 

258 

34 

187 

43 

+ 33 

3 

763 



I 

4736 

251 

58 

347 

8 

176 

17 

- 6 

33 

764 



a 

3977 

239 

41 

a4o 

23 

169 

31 

- 8 

54 

764 



3 

3955 

133 

40 

308 

59 

138 

8 

-14 

55 

767 



4 

6579 

ia9 

53 

186 

45 

115 

54 

-17 

51 

769 



5 

5137 

84 

27 

190 

45 

119 

54 

+ 9 

43 

768 



6 

6640 

74 

33 

i8i 

3 

no 

II 

+ 17 

19 

770 


aoo 5a8 

7 

9528 

116 

44 

153 

6 

81 

15 

-18 

33 

773 

19 

8 

7401 

398 

I 

368 

38 

186 

15 

+ 19 

32 

763 



9 

)666 

301 

42 

370 

23 

188 

0 

+33 

44 

763 



4150 

<5347 

259 

I 

259 

44 

177 

ai 

- 6 

44 

764 



I 

5382 

251 

5 

251 

41 

169 

18 

- 8 

47 

764 



a 

3223 

aai 

59 

233 

15 

150 

52 

— 10 

17 

7*55 



3 

a 9 o 5 

213 

9 

aa9 

55 

147 

32 

— 10 

7 

7*55 



4 

3393 

177 

38 

ai9 

19 

136 

5 ^ 

-14 

43 

767 



5 

3528 

164 

24 

ai4 

33 

132 

10 

-14 

18 

767 



6 


139 

38 

197 

39 

”5 

16 

-17 

45 

769 



7 

1 887a 

130 

3 

163 

37 

81 

H 

-18 

49 

773 



8 


119 

43 


45 

70 

33 

— 31 

8 

773 



9 

9522 

117 

19 

153 

4 

70 

41 

-18 

43 

773 


201563 

4160 

5287 

70 

47 

19a 

13 

109 

50 

+ 17 

5 

770 

ao 

I 

867 a 

396 

30 

\mm 

53 

185 

49 

+ 19 

5*5 

763 



a 

8861 

399 

33 

384 

59 

187 

55 

+ 33 

40 

763 



3 


243 

13 

249 

3 

151 

59 

— 10 

35 

7*55 



4 

4442 

341 

38 

244 - 

48 

147 

44 

— 10 

4 

7*55 



6 

4364 

m 

0 

aia 

10 

”5 

6 

-17 

46 

769 


P 2 


























MB cabbinghon’s obsbevatioits 


July ao 


an *03490 


*4 *056*9 


*5 *06641 


30 *II 545 


9915 

9913 

9935 

7769 

6590 

4S5<S 

63** 

3385 

4314 

3537 

5051 

57(54 

6639 

9348 

8*91 

8805 

955<5 

7483 

7434 

5i7<5 

457 J 

4*40 

4510 

801* 

<5175 

699 c 
8096 
8*90 
496a 
6140 
9183 

9851 

9733 

8639 

8415 

gll 

4555 

9179 

7733 

5460 

67*7 

6889 

*901 

4^5^ 

7870 

93H 

9768 


0 / 
57 59 
130 57 
1*5 *6 
133 33 
1*1 6 

85 59 
73 13 
*96 45 
343 35 
348 33 
318 53 
186 *5 
173 46 
387 55 
333 9 

151 35 
143 53 
137 53 
116 5 
87 35 
73 53 
353* 33 
33*i 15 
*48 I* 
*40 9 

*08 II 
189 16 
175 55 
*86 * 

398 53 

137 X 
1*3 *i 
1 15 59 

85 * 

64 *8 

94 39 
73 34 

*5* 6 

354. 10 
333 *3 
339 5 
*16 3 

304 5 
*87 o 

395 53 

138 35 
131 57 

i*i ai 

77 51 
53 17 

95 43 
7* *9 

*88 40 


IV Node 


ao6 45 
i 7<5 13 
177 41 
165 58 
1(57 53 
140 5 

139 34 
309 37 
*68 58 
*61 31 

339 31 
**4 *8 
**o *4 
*50 18 

333 43 
*06 5* 
aoo 13 
19* *3 

158 33 

167 50 
1S5 59 
*96 1 

357 17 

369 31 

351 48 
»3(5 39 

3*7 35 
331 15 
*80 *4 
363 58 
187 45 

177 31 

173 3(5 

197 40 

m 4 

160 18 
143 48 

300 35 

*83 36 
37* 18 
350 58 

*41 51 

335 30 

394 55 

378 13 

*0* *I 

19* 8 

187 49 

*1* I 

*07 I 
176 4 

159 37 
310 48 


H.Lonff 


O i 

X09 41 

79 9 

80 37 
68 54 
70 49 
43 I 
43 30 
185 13 

144 34 


1*5 54 
X09 18 
8 * *8 
75 49 
67 58 
34 8 

43 *6 

39 35 
141 17 

10* 33 
1 14 47 
97 4 

8 i 55 

7* 51 
66 31 
135 40 
109 14 
33 I 
a* 37 
18 5* 
4* 56 
38 *0 


131 30 
114. 31 

103 13 

81 53 
7* 46 
66 *5 
135 50 
109 8 

33 1(5 

33 3 

18 44 

43 5 ^ 
37 5(5 
6 59 
350 3 * 
73 9 


n lat 


+ 17 3 

-34 9 
—18 4* 
-ai 13 
—18 *3 
+ 10 51 

+ *3 *9 
+ *o 3 
-*i 51 
-14 14 
-17 47 

-33‘ 58 

-14 5 

+ 9 13 
+ 16 58 
—19 18 
— *0 8 


—ai *4 
-15 4* 

+ 10 45 

+ *3 4® 

— *1 *9 
-33 35 
-17 47 
-13 4* 
— *0 7 

-19 43 
—ao 49 

+ 9 33 

+ 16 53 

-15 43 

— 16 51 

— TI 41 

+ 10 58 

+ 34 9 
+ 59 
+ 35 57 
-34 5 

-17 48 
—33 36 
—30 ao 
— ao 16 
— *0 37 
+ 9 58 
+ 16 48 
-15 39 
-17 *5 
—11 *7 
+ 10 58 

+ *4 II 
+ 5 37 
+ 36 5 

+ 9 13 
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OF SOLAR SPOTS, 1860 


1860 

Day 

No 

Diflt 

Pos 

Pr Node 

H Long 

n Xiat 

Group 

July 30 


4 mg 

9549 

**57' 

/ 

4 

303" 

/ 

46 

65 

7 

C 

— 

/ 

45 

113 



4 ^iZo 

6992 

*52 


272 

II 

33 

32 

-14 

47 

111 



I 

5978 

240 


a 5 i 

x6 


37 

-17 

32 

111 



a 

4279 

i 6 s 

42 


56 

343 

17 

-17 

9 

780 



3 

7506 

Eg 

3° 

281 

25 

42 

45 

+ 11 

18 

115 



4 

( 545 !» 

305 

54 

271 

I 

32 

22 , 

+ 20 

33 

775 



5 

5974 

309 

23 

274 

27 

35 

48 

+ 23 

57 

776 



6 

2^667 

282 

5 

248 

II 

9 

32 

+ 5 

5 ^ 

778 



7 

1425 

284 

47 

240 

53 

2 

14 

+ 6 

16 

778 



8 

3648 

27 

I 

226 

5 

347 

26 

+ 25 

3 

779 



9 

4048 

37 

*4 

2%0 

54 

34a 

^5 

+ a 5 

39 

779 



4230 

4740 

79 

58 

205 

30 

326 

51 

+ 14 

36 

781 



I 

6499 

84. 

42 

igct, 

37 

313 

58 

+ 14 

32 

781 



% 

7291 

92 

29 

185 

47 

307 

8 

+ 9 

43 

781 

Aug I 

913 664 

3 

5404 

123 

51 

195 

II 

317 

3 ^ 

— 10 

6 

782 

4 

9406 

263 

41 

302 

14 

33 

31 

-14 

21 

111 



5 

8685 

257 

51 

iiigo 

57 


14 

-17 

0 

111 



6 

9697 


41 

311 

II 

42 

28 

+ II 

28 

775 



1 

9050 

301 


299 

44 

31 

I 

+ 20 

42 

775 



8 

9»53 

305 

6 

302 

34 

33 

51 

+ 25 

5 

775 



9 

6930 

283 

54 

278 

40 

9 

57 

+ 5 

I 

778 



4240 

5967 

284. 

58 

271 

2^6 


43 

+ 5 

53 

778 



I 

4798 

329 

ai 

255 

37 

346 

54 

+ 26 

18 

779 




437a 

337 

51 

250 

2 , 2 , 

341 

39 

+ 26 

57 

779 



3 

1590 

5 

18 

235 

43 

3*7 

0 

+ 14 

55 

781 



4 

1658 

55 

10 

228 

0 

319 

17 

+ 12 

39 

781 



5 

2693 

57 


Z2L 

28 

312 

45 

+14 

19 

781 



6 

3 »i 3 

87 

1 

2t6 

23 

307 

40 

+10 

<5 

781 

4 

£415537 

7 

979 ') 

128 

6 

160 

41 

251 

58 

—24 

41 

785 

8 

8478 

310 

5 

294 

21 

344 

53 

+ a6 

32 

779 



9 

6303 

298 

44 

276 

5 

325 

37 

+ 14 

55 

781 



4%5o 

4496 

297 

3 

263 

47 

314 

19 

+ 11 

55 

781 



I 

3405 

294. 

56 

257 

7 

307 

39 

4 - 9 

55 

781 



2 

5423 

153 

49 

21 1 

25 

a 5 i 

58 

-2+ 

36 

783 



3 

7478 

145 

57 

200 

28 

251 

0 

— 25 

7 

785 



4 

0766 

142 

14 

203 

54 

254 

26 

—20 

34 

783 



4 

7939 

135 

45 

192 

8 

242 

40 

—21 

35 

785 



6 


131 

5 

175 

5 

226 

38 

-23 

21 

786 


ai7 563 

7 



36 

2 o 5 

54 

257 

26 

— 3 

50 

784 

5 

8 

9307 


12 

308 

22 

344 

21 

+ 25 

52 

779 




7902 

297 

12 

290 

43 

326 

42 

4 15 

5 

781 



4200 

55*53 

391 

3 

272 

17 

308 

t 5 

+ 9 

38 

781 



I 

5076 

164 

36 

223 

41 

259 

40 

— 20 

33 

783 



2 

63*55 

158 

18 

214. 

55 

250 

54 

-25 

55 

785 



3 

6775 

147 

57 

207 

12 

243 

II 

-23 

24 

785 



4 


135 

56 

190 

22 

226 

21 

-23 

32 

785 


mg 630 

5 

8867 1 

136 

9 

183 

21 

219 

20 

— 25 

42 

785 

7 

6 


264 

9 

299 

13 

305 

53 

-13 

53 

782 



7 

o 

9774 

298 

17 

319 

14 

325 

54 

+15 

38 

781 



8 

8744 

2^91 

43 

301 

47 

308 

27 

+ 10 

7 

781 



9 



47 

259 

22 

266 

2 

-18 

53 

783 



4270 

4886 

217 

58 

252 

49 

259 

29 

—20 

13 

783 



I 

5340 

197 

59 

243 

3 

249 

43 

-25 

48 

785 
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ME oaebington's obsbbvations 



Ang 7 


427* 5071 

3 5661 

4 68^8 

5 539a 


8 I 8911 


9 aai 549 1 4*80 I 7381 


10 Mi 599 


II MS • i %% 


14 aa6 485 4320 

I 

% 

8 

4 


5 4664 

6 8293 

7 I!I 64 

8 3189 

9 4H9 

90 6339 

I 8388 

i 9283 



4300 1118 

I 2177 

a 4609 

3 7173 


8 8490 

9 771') 

4310 6693 

I 6098 

6303 

3^50 

2885 
3094 

5558 

6793 


99 10 
loi 14 

80 29 
85 II 

132 48 
230 22 
232 46 
220 33 
203 20 
185 10 

»57 7 

14a 20 
92 20 
60 18 
66 23 

81 10 
88 o 
91 38 

*57 5 
254 40 

244 5 ® 
238 19 
226 34 
207 45 
131 46 
297 45 
17 4 



8 7623 

9 8999 

o 953a 

8416 
7646 
4721 
2112 


224 37 
163 32 

290 21 

333 a? 
37 16 

83 37 
91 18 

87 40 
134 48 

260 4 

291 9 

305 19 
314* 55 
344 18 


232 18 
221 39 
210 54 
207 46 

203 3 

199 28 
177 9 

170 II 
282 40 
267 22 
858 49 

248 II 
236 38 
266 53 
195 43 

233 II 

228 21 

221 22 

204 9 

182 34 
173 30 
297 4a 
289 23 
282 2 

273 n 

262 34 

231 9 
210 7 

249 36 

242 46 
2x8 9 

197 49 

188 4 

179 46 
310 il 
301 13 

293 5 
286 o 
273 4 

263 41 
222 36 
262 33 
335 49 
231 3a 
ati 34 
201 32 
194 45 
186 14 
3 ^ 4 * 41 
304 39 
296 37 
273 55 
253 43 


* jC 

238 58 
228 19 
317 34 
214 20 
209 43 

206 8 
183 49 
175 31 
262 7 
246 49 
238 16 
227 38 
ai6 25 
246 20 
175 10 
214 38 

207 48 

200 49 
183 36 
i6a 21 
153 57 
262 21 
254 2 

246 41 
237 40 
227 13 

213 48 
174 46 

214 15 
207 23 

182 48 

162 28 

152 43 
144 23 
261 49 
25a 41 
246 33 
237 28 
226 32 

215 9 
174 24 
214 3 
207 17 

183 o 

163 2 

153 0 

146 13 

137 43 
224 7 
214 5 
ao6 3 
182 21 
163 9 


-25 

36 

+ 1 

39 

+ 6 

24 

+20 

I 

+ 19 

13 

—26 

13 

-19 

28 

-23 

3» 

-25 

17 

—22 

40 

-25 

19 

— 6 

29 

—26 

27 

+ 7 

48 

+ 18 

55 


+ 21 X 
+ 19 27 
+ 17 

+ 14 0 

-19 52 
-18 47 
-23 34 
—23 o 
— 22 46 

-25 33 

— a6 33 

+ 7 49 
+ 18 55 
+ 19 27 

+ 16 46 
+ H 9 

+ 17 51 

-19 24 
-18 3« 
-23 16 
—22 31 
—22 31 








OP SOLAE SPOTS, 1860 


111 


Dny I No 


Aug 14 



30 33a 484 


31 333 518 


27 ^39515 


38 240 565 



343 19 


313 10 


45 

7 

139 

48 

353 

51 

306 

7 


H Lat 

0 

t 

+30 

33 

+13 

58 

+17 

34 

-13 

39 

-33 

6 

-33 

37 

+19 

I 

+16 

37 

+ 30 

54 

+14 

19 

+ 30 

13 


+ 31 30 
4 - 30 48 

+ 34 38 
+ 37 44 


308 

30 

47 

33 

+ 17 

30 

331 

15 

5 o 

7 

+ 31 

II 

397 

5<5 

3 <J 

48 

+ 34 

44 

358 

45 

7 

37 

+ 38 

54 

35 i 

34 

0 

36 

+ 35 

55 

344 

39 

343 

31 

+ 38 

43 

335 

16 

334 

8 

+37 

53 

318 

33 

317 

34 

+ 14 

II 

330 

33 

44 

58 

-30 

38 

314 

53 

39 

39 

-30 

53 

386 

57 

II 

33 

- 5 

39 

334 

19 

48 

55 

+ 17 

17 

313 

33 

3<5 

59 

+ 34 

45 

335 

38 

60 

14 

+ 31 

15 

383 

30 

8 

5 

+ 39 

18 

375 

45 

I 

31 

+ 38 

9 

358 

50 

343 

35 

+ 39 

0 

348 

44 

333 

30 

+ 38 

3 

178 

00 

363 

34 

-18 

35 

338 13 

37 

56 

-30 

40 

340 

39 

50 

13 

+ i 5 

45 
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MB OABBIITGKrON'S OBSEEYATIONS 



Aug a8 


39 341 5^9 


!HV667 


31 343 5*9 4*po 


Sopt 1 a445<>4 


3 *4544^ 


3 44^504 


9150 

6158 

4481 

3615 

9715 

948* 

7*97 

5880 

4*3* 

8630 

977* 

98*8 

89*6 

9903 

7500 

5510 

7318 

9*03 

9044 

5577 

75<>3 


6165 

847a 

8*11 

9631 

0 X 30 

85^3 

9847 

8110 

4930 

6 iz6 

7358 

6973 

8907 

4158 

7079 

8*50 

8991 

4368 

6393 

59*0 

8070 

5903 

6973 

«394 

5664 

6590 

9708 

4<S38 

5488 

4884 


O / 

314 9 

3»7 3 

546 46 
14 so 

96 49 

I3» 5<S 
3aa 37 
331 3 

348 18 

137 31 

13a 38 

138 13 

97 36 

94 57 
333 43 

831 8 

144 48 

141 3 

135 *8 

95 40 
97 II 

96 8 

, 8*8 58 

IS4 a 

145 88 


O / 

337 30 
394 30 
377 6 

363 I 

183 *3 
193 31 

305 58 
393 14 
376 39 
1 307 *5 
187 45 

187 33 

197 53 
178 19 
308 S8 
391 33 

333 3 

303 16 
303 4 

339 13 
313 39 
19a 33 

303 48 
33s 18 
313 58 
3T4 49 

194 8 

0,0,6 8 

304 49 

195 »4 
317 37 
349 4a 

343 35 

338 I 

339 3 

308 3 

341 5 

319 4^ 
310 9 

3*9 40 
361 58 

a89 59 
341 <5 
319 48 
3*S 5a 
333 41 

*58 55 
331 41 

33S 5 

344 17 
376 48 
*54 10 
*55 56 


37 ^3 

4. 9 

347 49 
33a 44 
a53 6 
363 4 

I 36 
347 4a 
331 57 
363 S3 

343 14 

343 S° 
3S3 ai 


331 *7 
363 so 
343 xo 
343 58 
359 7 
*53 *3 
333 37 
381 38 

363 58 
341 88 

343 39 
331 48 

353 48 

333 39 
3*3 4 

88° 37 
060 43 

356 as 
341 I 
343 3 

331 3 

354 5 

33a 46 
3*3 9 

38° 9 

363 37 

340 38 

341 35 

330 17 
336 31 

333 10 

354* *4 
333 10 
aas 34 

3*9 4^ 
36a 17 

*39 39 
341 5 


+*4- 33 
+ 37 36 

+38 37 
+38 4 
+ 14 49 
—18 4* 

+ 37 50 
+ 38 38 
+ 37 44 
-18 48 
-19 37 

-as 19 
+ 14 50 

— 16 39 
+ 38 13 

+ 37 35 
-x8 33 
—34. 6 
-19 35 
+ 14 33 

+ 15 I 

+ 16 30 

+ 37 10 

-18 38 

—34 6 

-19 36 
-33 35 
+ 14 5^ 
+ 16 33 

- 8 40 

+ 37 34 
-18 19 
—35 10 

-*3 88 
-19 39 
—33 i7 

+ 15 5 

+ 17 a 


- 3 

16 

+ 37 

n 

-18 

34 

-33 

35 

-19 

5* 

— 33 

31 

— 11 

7 

“ 3 

33 

+ 14 

57 

+ 16 

30 

+ 19 

14 

+ 37 

31 

-18 

34 

-33 

43 

-19 

53 


799 

803 

803 

803 

808 
807 
803 
803 
803 

807 

809 

809 

808 

810 
803 
803 

807 

809 

809 
805 

808 

810 
803 

807 

809 

809 

813 

808 

810 
813 
803 
807 

807 

809 

809 

813 

808 

810 
81a 
803 

807 

809 

809 

813 

811 
813 

808 

810 
8to 
803 
807 

809 
809 
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OF SOLAE SPOTS, 1860 


1860 

Day 

No 

Dist 

PO8 

IV Nodo 

H Long 

H Lat 

GlOTip 

Sepfc 3 


4431 

5901 

0 

155 

/ 

^5 

*33 

50 

0 

219 

19 

0 

— 22 

/ 

13 

813 



2, 

5008 

148 

17 

2,4% 

*5 

227 

54 

— 10 

4 * 

8II 



3 

9806 

98 

37 

186 

43 

172 

12 

+14 

22 

814 



4 

1410 

4 

8 

369 

5 

354 

34 

+14 

50 

808 



5 

4084 

8a 

31 

*44 

38 

*30 

7 

+ 18 

10 

810 



6 

4940 

84 

5 * 

238 

5 * 

224 

2 T 

+19 

17 

810 

4 

«47 5^5 

7 

5*563 

344 

II 

290 

59 

261 

59 

-18 

14 

807 



8 

5159 

202 

18 

367 

37 

338 

37 

-*3 

46 

809 



9 

4588 

206 

36 

269 

4 * 

240 

43 

-19 

57 

809 



4440 

5704 

169 

18 

348 

9 

219 

9 

— 21 

47 

813 



I 

349 * 

173 

20 

*57 

43 

338 

43 

— 10 

4 ^ 

8II 



% 

*393 

59 

*3 

*58 

49 

229 

49 

+ 18 

I 

810 



3 

3316 

69 

45 

353 

3 ^ 

22s 

31 

+ 19 

47 

810 


248 481 

4 

9108 

99 

36 

201 

IT 

17* 

II 

+ T 4 

21 

814 

5 

5 

6908 

*56 

7 

304 

^5 

361 

41 

-18 

j6 

807 



6 

7065 

*73 

4 

<JIO 

39 

368 

5 

- 8 

II 

806 



7 

5491 

222 

53 

380 

34 

338 

0 

-33 

49 

809 



8 

5136 

229 

38 

382 

56 

240 

22 

— 20 

7 

809 



9 

4904 

190 

6 

363 

5 

219 

31 

— 2T 

34 

8x3 



4450 

3150 

212 

37 

371 

44 

229 

TO 

— 10 

5 <= 

8IX 



1 

4100 

315 

9 

291 

29 

348 

55 

+ 15 

4 * 

808 



a 

1996 

3 

54 

373 

16 

229 

4* 

+ 18 

I 

810 



3 

2240 

3* 

12 

366 

9 

3*3 

35 

4-19 

5 ^ 

810 



4 

797 * 

99 

48 

3] 5 

16 

173 

4 * 

+ H 

18 

814 



5 

9631 

98 

30 

192 

35 

J fjo 

I 

+ 15 

12 

815 

1 

*50557 

6 

9*30 

a69 

20 

333 

*7 

a6i 

26 

— 18 

34 

807 



7 

77*5 

a 30 

*9 

309 

44 

*37 

43 

-*5 

47 

809 



8 

7341 

*57 

49 

311 

31 

*39 

30 

— 30 

^3 

809 



9 

5401 

*43 

17 

*97 

9 

3315 

8 

— 33 

40 

813 



4460 

5961 

*33 

30 

a8g 

5 * 

3 J 7 

5 t 

-33 

59 

813 



I 

5786 

a 53 

9 

301 

7 

339 

6 

— 10 

36 

8II 



* 

915-J 

a 8 i 

59 

335 

1* 

363 

II 

- 6 

5 * 

806 



3 

531*= 

316 

34 

301 

13 

339 

II 

+ 18 

30 

8ro 



4 

4760 

3*4 

4* 

396 

3 

334 

3 

+ 31 

0 

810 



5 

4495 

94, 

49 

*44 

*6 

173 

*5 

+ 14 

34 

814 



5 

7565 

99 

18 

331 

9 

149 

8 

+ 14 

53 

813 



7 

9**3 

9 * 

59 

30a 

*5 

130 

*4 

+ 31 

I 

816 

II 

* 544*1 

8 

9636 

a64 

*3 

34 * 

57 

316 

8 

-*5 

37 

813 



9 

4470 

3 H 

aa 

*99 

53 

173 

4 

+15 

33 

814 



4470 

1380 

12 

53 

*75 

49 

149 

0 

+ 14 

54 

815 



I 

3475 

61 

*5 

360 

59 

134 

10 

+ 33 

49 

816 



a 

8 aa 5 

103 

49 

318 

3 * 

91 

43 

+ 13 

5 

818 

la 

* 554 ** 

3 

63*5 

308 

45 

314 

30 

173 

19 

+ 14 

56 

814 



4 

a 699 

3*4 

18 

289 

8 1 

148 

7 

+ 14 

47 

815 



5 

*738 

a 6 

17 

*74 

3 * ! 

133 


+ 33 

56 

816 



6 

3097 

lOI 

58 

*57 

34 ! 

116 

*3 

+ 10 

*5 

817 


*55 459 

7 

6950 

103 

II 

331 

4 : 

90 

3 

+ 1* 

39 

818 

13 

8 

7947 

307 

30 

3*9 

13 ' 

173 

*9 

+ 15 

3 

814 



9 

4710 

31a 

3 * 

303 

4* : 

147 

58 

+ 14 

56 

815 



4480 

3417 

347 

14 

289 

3 i 

133 

*9 

+ 33 

47 

816 



I 

0894 

68 

0 

373 

41 

1 16 

57 

+ 10 

47 

817 


*57 438 

a 

4905 

100 

48 

*47 

7 

91 

*3 

+ 13 

38 

818 

14 

3 

9100 

307 

21 

343 

*9 

173 

5 * 

+ 14 

56 

814 


Q 
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MB CABBINGTOIi’S OBSEBVATIONS 



Sept 14 


15 458 49* 


964 4 sa 


24 *67 446 


30 *73443 45*0 

I 


9 

4530 

Oct a *75 45* ^ 


491^ 

377<^ 

4^83 

3747 

3651 

K4i»8 

7H70 

7616 

7577 

*8(5 

*334 

3^578 

3t6a 

3J<;i 

3810 

4369 

8519 

9513 

91H0 

a8o3 

4944 

6758 

7817 

8884 

%j66 

3150 

8060 

4<557 

314x5 

33W 

6967 


O / 

308 19 
3*8 47 
339 I* 
314 49 
319 ao 
9a 45 
109 38 

^5° 55 
308 34 
308 a 
331 15 
336 7 

30 16 
TTi 33 
too 5 
t6i 8 
^54 59 
t49 33 
354 39 
*35 9 

393 58 

394 I a 
3 j6 37 

a 54 

149 13 

1 H5 38 



318 I 
303 II 
*95 15 
*87 35 
a8a 41 
a6a 17 
*05 44 
307 a8 

357 34 

33* 34 
317 36 
309 30 
377 4a 

331 49 

333 19 
355 36 

330 39 

313 14 
344 4* 

301 3$ 

313 37 

306 33 

307 14 
*93 ‘9 
*55 38 
333 10 

*34 33 
*35 19 
335 6 

303 48 
300 38 
398 6 

375 33 


47 47 
59 30 
a8o 6 
385 i5 

333 3 

193 47 

154 *8 

157 33 
156 30 
150 33 
13* 53 
74 *7 
80 16 

*78 59 
*6* 5 
314 50 

303 55 

181 45 
167 6 


37+ 

10 

377 

4* 

370 

i7 

349 

4 

3 

31 

359 

55 

3H9 

36 

369 

50 

3fi5 

8 

331 

5* 

338 

*0 

*39 

4 

a8o 

37 

377 

38 

34^ 

13 

317 

55 

397 

47 

*93 

7 

*79 

48 

*55 

36 


n Long 


o / 

148 34 
133 34 

135 38 
117 58 
113 4 

93 40 

36 7 

37 51 

173 0 

148 o 

133 53 

134 45 
93 8 

37 15 
40 45 
70 53 

35 55 

38 4x5 

75 3 <J 
3 * 19 
44 31 

37 17 

38 8 
34 13 

346 33 

334 to 

3*5 *7 
3*7 13 
33 33 

35* 14 

349 4 

346 33 

3*4 59 
333 36 

335 8 
318 43 

313 36 

336 53 
3*3 ^7 

353 58 

333 13 
338 30 
315 14 
301 43 

303 36 

*43 59 
341 o 

381 4 
353 47 
333 39 
3*7 59 

314 40 
300 38 


^ y 1 

+ 14 36 

+ 33 37 
+33 18 
+ 10 48 
+ 9 35 

+ 13 33 
+ 6 34 
-33 34 

+ 15 *i 
+ 15 H 

+ 33 45 
+ 33 13 

+ 13 37 

+ 6 15 

+ 15 3<5 
—16 30 

-33 39 
-30 39 

-34 48 

-31 35 

+ 4 58 
+ 64 
+ 14 57 

+ 37 4 

— 13 i 5 
-30 53 

— 8 33 
+ a5 31 
+ *7 45 
+ 7 4* 

H 7 35 

-It 39 

— 8 TO 

-31 34 
+ 37 33 
+ 38 45 

- 9 54 

" 5 ^ 

+ a6 33 

- 9 14 
-II 43 
-*5 5*5 

-35 33 
— 36 36 

— 10 3 

+ 17 0 

+ 16 37 

- 9 44 

- 9 6 

-II 31 

-*5 *7 
-*5 15 
—37 o 










OF SOLAH SPOTS, 1860 



No 

Dist 

P08 

Fi Node 

H Long 

H Lat 


6136 

979a 

9243 

6394 

4*34 

5584 

5^53 

5974 

6581 

9140 

9845 

9778 

7739 

5638 

6315 

5544 

57^7 

5035 

8239 

9537 

9383 

9831 

8585 

8464 

6363 

1738 

3605 

4930 

6398 

7359 

8097 

8775 

9793 

8577 

8309 

3994 

3076 

1683 

3484 

4414 

4736 

6033 

9393 

9484 

235*5 

0735 

3876 

3053 

3767 

9654 

9314 

6037 

5674 


O / 

143 37 
103 4 

383 7 
374 13 

349 9 

335 31 

304. 33 
183 33 
174 7 

103 39 

94- 45 

384 4 

379 50 
364 I 
341 3 

300 9 

193 O 

105 3° 

103 33 
95 22 

107 54 
386 10 

277 50 

360 45 
239 43 
83 18 

95 41 

96 56 
107 17 

92 51 

106 44 

104 19 
368 14 
364. 39 

259 19 
315 12 

336 1 5 

54 20 
99 30 
79 <5 

107 10 
103 33 
265 45 
269 59 


361 39 
215 43 
I 33 

332 45 

313 8 

307 48 

295 I 

380 36 
373 51 
339 36 

314 39 

13 9 
345 26 

336 3 

330 34 

293 n 

387 55 
360 1 

341 36 

333 37 
338 33 

i6 45 
355 18 
348 34 

331 56 
390 34 
384 45 
370 37 
3 < 5 o o 
353 48 

344 * ¥> 

337 30 

14 38 

553 13 
348 14 
317 40 
31 1 39 
396 17 
387 3 

378 54 
373 48 
364 6 

4 18 
8 54 


336 

29 

31S 

49 

7 

23 

303 

29 

48 

49 

295 

23 

96 

14 

390 

54 

95 

6 

381 

4 

98 

58 

336 

30 

104 

13 

234 

29 

244 

38 

328 

51 

*37 

0 

323 

30 


196 31 

150 35 

381 37 
353 40 
233 3 

237 43 
314 56 
300 31 
193 46 
149 31 
134 34 
379 35 
351 52 

333 39 
335 50 

199 39 
194. 31 
166 37 

147 52 

130 3 
134 49 
253 43 
333 i5 

333 33 
198 34 
J67 33 

1 5 1 43 

147 33 
^ 3*5 58 
139 46 

131 44 
1 14 18 
334. 58 
203 43 
198 44 
168 10 
161 39 
146 47 

137 33 
139 34 
133 18 
114 36 

197 47 
303 33 
146 18 

13*5 58 

138 53 
124 33 

1 14 33 
59 49 
67 58 

I 3 I 3 

1 15 32 


o / 

—10 58 
4-15 7 
-10 35 

— 8 43 
-II 50 
-35 33 

-25 5 

-36 47 

-27 51 

+ 15 I 

4-33 14 

— 10 38 

— 8 35 

-II 53 

— 35 i8 

—36 56 
-27 15 
4 -xi 35 
+ 14- 55 
4-31 50 
4-10 9 

— 8 43 

—13 33 

—35 38 
—36 14 
4-11 37 
4-11 30 

+ H 55 

4-10 34 

4-31 35 
4-11 38 
4-13 33 
-25 54 
-23 5 

-25 53 
4-11 35 
4-11 58 

+ 14 39 
4-10 8 

I- 3 I 10 

+ 9 4*5 

+ 13 13 

-35 30 

— 33 38 

4-14 40 
4- 9 59 
4-31 33 
4“ 10 o 
+ 13 30 
+ 18 2^3 
+ 13 33 

— 33 49 

-33 33 
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MB OAEBINGTON'e OBSERVATIONS 


- 

1860 

Day 

No 

DlHt 

Poe 

Pi Node 

n Long 

n lAi 

Qroup 


Oob 12 

14 

1 5 

17 

19 

287 638 

289 663 

290492 

292505 

4590 

1 

2 

3 

4 

5 

6 

1 

8 

9 

4600 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4610 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4520 

1 

2 

3 

4 

5 

6 

7 

8 

, 9 
4530 

1 

2 

3 

4 

1 

7 

8 

4640 

j 

2 

6364 

5364 

49»5 

3092 

6773 

8758 

9503 

8818 

8184 

9226 

8381 

8543 

2699 

3318 

5539 

594 » 

7278 

7764 

8673 

9744 

9950 

9918 

3713 

3596 

4286 

4330 

4754 

5804 

3*47 

2509 

9912 

4263 

3668 

4168 

3611 

3699 

4353 

4717 

8478 

9651 

6127 

6199 

5018 

4227 

3854 

2614 

8063 

6415 

4749 

77»7 

6521 

8187 

5905 

0 t 

305 11 
3»7 13 
30'^ 57 
314 54 

98 33 

137 14 

1 34 51 
268 18 
261 47 
305 <5 

304 22 
318 29 

73 50 

81 40 
159 0 

351 5 

143 »7 

140 3 

129 55 
270 43 

305 9 

317 51 

213 9 

193 47 
191 22 
170 50 

158 50 

139 4 

333 7 

345 

132 50 
238 37 
222 2 
213 33 

194 39 

177 5<5 

149 4 

3 »o 54 
83 8 

134 44 
*55 43 
262 37 
252 10 
2^ 20 
219 45 
227 50 

i 65 20 
168 29 

140 35 

143 

138 14 
68 38 

344“ 33 
335 48 

334 22 
322 19 
262 59 
»47 17 
»35 58 

3 38 
354 *5 

14 49 

4 17 

5 22 

295 14 
290 41 
282 4 

276 57 
265 10 
260 9 

248 49 

22 7 

33 58 
33 

311 48 

304 34 

302 30 
294 9 

288 9 
276 34 

3^4 47 
318 56 
228 57 
323 39 
315 54 
313 12 

305 4a 

299 39 
288 22 
335 22 
254 87 
837 49 
341 24 
344 18 
333 54 
328 14 
317 26 
317 35 

5 86 
285 19 
294 26 
265 27 

875 33 
260 35 
284 28 

0 / 

136 45 
128 0 

126 34 
II4 31 

55 II 

39 89 

28 10 

125 39 
116 26 

136 50 

126 18 

137 83 

57 15 
52 42 

44 5 
38 58 
27 11 
22 10 

10 50 

115 24 

127 15 
126 29 

45 5 
37 V 

35 47 
27 26 
21 26 

9 51 

58 4 
53 13 

322 14 
45 II 
37 86 

34 44 
27 14 
21 11 

9 54 

57 54 
335 59 
319 21 

34 33 
37 17 
26 53 
21 13 

10 25 
10 34 

58 85 
338 18 

347 85 
318 26 
328 32 
313 34 
337 87 

0 t 

+ 10 8 

4-21 36 
+ 10 l8 
4 -II 14 
+ 16 19 
-15 4 

-15 29 
—21 19 

-23 45 
+ 10 18 
+ 9 52 
+ 21 5a 
+ t6 3 
+ 16 19 
—16 48 
-14 48 

— 15 6 

— 14 18 

— 8 46 

-23 15 

+ 9 26 

4 22 7 

-15 58 

-14 55 

— 18 50 

— 1 5 12 
-13 30 

— 8 18 
+ 16 34 
+ 16 24 
-15 35 

39 

— 15 6 

-18 49 
-«5 8 

-13 31 

— 8 30 
+ 16 17 
+ 30 40 

— 16 j ■; 
-18 38 
-15 23 

-15 19 

-13 36 
-16 34 

— 8 40 
+ 16 43 
—24. 46 

— 16 56 

-15 2 

-12 55 

-14 41 
+ 30 26 

839 

840 

848 

842 

843 

844 

844 

841 

841 

839 

842 

840 

84 1 

843 

844 

844 

844 

844 

844 

841 

842 

840 

844 

844 

844 

8*4 

844 

844 

843 

8fl 

848 

844 

844 

844 

844 

K44 

844 

843 

847 

848 

844 

844 

844 

844 

844 

844 

843 

846 

845 

848 

84K 

84K 

847 



OP SOLAR SPOTS, 1860 


117 


1860 

Day 

No 

Diat 

Pos 



H Lat. 

Group 

Oct 30 

393 418 

4643 

7470 

365° 

/ 

Of 

355 

16 

0 

35 

18 

G 

-18 

/ 

40 

844 



4 

7499 

359 

45 

357 

0 

37 

a 

-15 

33 

844 



5 

6369 

353 

4 * 

34*5 

43 

a 5 

45 

-15 

*7 

844 



5 

55 i <5 

35 i 

13 

340 

33 

ao 

35 

-13 

3<5 

844 



7 

3844 

*57 

48 

330 

3*5 

10 

38 

- 8 

40 

844 



8 

3858 

191 

39 

307 

la 

347 

14 

— 16 

37 

845 



9 

54*5 

181 

35 

398 

43 

338 

44 

-34 

*3 

846 



4650 

6439 

147 

7 

378 

18 

318 

ao 

-15 

3 

848 



I 

6541 

148 

53 

378 

6 

318 

8 

— 16 

*7 

848 


*95453 


9565 

378 

0 

35 

30 

3*5 

40 

-15 

19 

844 



3 

888^ 

*75 

18 

14 

38 

*3 

38 

-15 

33 

844 



4 

8379 

375 

*9 

9 

0 

ao 

10 

-13 

5 

844 



5 

7363 

*79 

15 

359 

37 

10 

37 

- 8 

17 

844 



6 

5*38 

361 

41 

341 

10 

35* 

ao 

— la 

a8 

845 



7 


184 

30 

305 

17 

317 

37 

“i(S 

37 

848 



8 

3568 

184 

54 

3°7 

10 

317 

ao 

-14 

55 

848 


*97 58<5 


8913 

1^9 

7 

*53 

35 

354 

4*5 

- 9 

35 

851 

34 

4660 

96x4 

*85 

47 

39 

5 * 

10 

47 

- 7 

58 

844 



I 

4881 

345 

18 

33 ^ 

*5 

317 

ao 

-17 

0 

848 




4809 

351 

3 

337 

45 

318 

40 

-15 

3 

848 



3 

1638 

184 

44 

313 

4 * 

*94 

37 

- 3 

53 

849 



4 

6138 

171 

3 

*94 

a8 

*73 

*3 

-*5 

4a 

850 



5 

58*8 

^39 

14 

384 


*55 

*3 

- 9 

ai 

85T 



6 

9888 

H 3 

50 

*39 

33 

aao 

37 

-35 

58 

853 

38 

301448 

7 

9887 

ii’j 

39 

335 

4 

3 i 5 

59 

— I 

18 

854 

8 

9483 

^75 

*5 

39 

40 

31 ') 

47 

-i 5 

58 

848 




9549 

377 

48 

31 

aa 

317 

*9 

-14 

58 

848 



4670 

4145 

301 

40 

341 

18 

357 

*5 

- 8 

53 

851 



I 

3385 

*33 

38 

3*7 

11 

*33 

18 

- 7 

j 

851 



3 

6893 

16^ 

54 

390 

50 

3 i 5 

57 

-37 

47 

853 



3 

5954 

136 

0 

*85 

13 

311 

30 

— 3 

47 

854 



4 

7033 

134 

37 

*77 

8 

*03 

15 

- 3 

17 

854 



5 

3148 

78 

55 

305 

4 * 

331 

49 

+ 15 

3 

85* 


30* 453 

6 

3*535 

81 

44 

303 

3 ') 

338 

43 

+ ^5 

47 

85* 

39 

7 

75*9 

*53 

35 

0 

4*5 

373 

39 

— 35 

*4 

850 



8 

0000 ^ 

*73 

X 

35*5 

7 

358 

0 

- 9 

14 

85 ^ 




4141 

365 

0 

343 

3 

*54 

55 

- 7 

44 

85 t 



4680 

1848 

30 

5 

330 

54 

333 

47 

+ 15 

0 

853 



I 

*154 

5 * 

48 

315 

55 

337 

^8 

+ 15 

30 

853 



3 

3045 

143 

38 

306 

14 

318 

7 

- 3 

45 

854 



i 3 

4009 

133 

10 

*99 

38 

311 

31 

— 3 

43 

854 



! 4 

5*79 

138 

39 

391 

7 

303 

0 

- 3 

33 

854 



5 

594 ^ 

177 

58 

304 

15 

310 

8 

-37 

39 

853 

3 ° 

303 49 * 

6 

8751 

361 

55 

17 

30 

*74 

38 

-35 

48 

850 



7 

8*79 

*59 

3 

II 

9 

358 

17 

-*5 

59 

850 



8 

6301 

376 

30 

359 

14 

*56 

33 

- 7 

41 

851 



1 

3973 

334 

58 

33*5 

38 

*33 

3*5 

+ 15 

14 

853 



i 4090 

3679 

354 

17 

331 

5 

338 

13 

+ 17 

35 

853 



i I 

1 

1301 

158 

59 

317 

3*5 

3 t 4 . 

44 

— 0 

5 * 

854 



1 =» 

1974 

153 

*5 

314 

5 

31 1 

14 

— 3 

46 

854 



3 

3155 

138 

33 

30*5 

II 

303 

19 

- 3 

5 

854 



; 4 

53*59 

197 

9 

318 

30 

*15 

38 

-37 

4 * 

853 



i ^ 

9907 

103 

30 

ri40 

19 

137 

*7 

+ 11 

44 

858 
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mt oabbington’s obsebyatioks 


Day I yo 


Nov I 305478 4^9^ 

7 

8 


a 306461 


3 307 5 o '5 


4 308 532, 


5 309547 


9899 

6067 

4«i3 

4161 

3178 

6941 

0666 

8301 

9065 

8878 

9349 

7003 

7077 

6194 

5079 

8437 

7710 

6758 

7905 

8490 

7758 

8*77 

8048 

8153 

7905 

6903 

9461 

4363 

4574 

49<53 

5804 

6384 

7073 

6341 

7038 

7890 

9008 

733<5 

9155 

8415 

4906 

5681 

7053 

*354 

*93* 

4*34 

5*86 

9794 

9574 

8448 

9748 

9344 

7058 


367 39 
*34 13 
*78 35 
373 o 

357 II 
314 13 

73 55 
103 47 

103 18 
I 3 <S 43 
137 53 
346 38 

*49 45 
384 7 

381 33 
31 1 47 

309 »i 

100 58 

104 51 

100 18 
140 37 
143 9 

*35 8 
*57 53 
387 31 

386 13 

310 40 

338 o 

104. 13 

96 9 

84 35 
103 10 

97 34 

147 5 

148 33 
148 30 

360 31 

361 36 
*88 59 

387 40 
163 31 
160 13 
15* 34 

95 45 
84 4 

98 55 
93 19 

95 3 * 
*63 54 
*67 44 
390 30 
389 41 
318 45 


Fr Node 

0 

/ 

43 

31 

344 

48 

348 

45 

341 

58 

334 

5* 

7 

43 

3** 

0 

369 

58 

*59 

49 

*65 

37 

360 

44 

357 

58 

0 

3 

3 

33 

355 

3* 

33 

47 

15 

50 

*83 

50 

*73 

46 

368 

I 

*79 

t8 

*74 

5 * 

II 

41 

13 

51 



34<5 33 
30O o 
398 II 

*94 35 
388 30 
383 43 
393 30 
388 58 
381 46 
*5 56 
9 16 

33 4* 

34 40 

308 5 

303 18 

391 33 

314 58 

31* 58 

303 33 

*97 35 

349 16 

37 4* 

33 38 

45 38 
37 38 
II 41 


H Long 

H lilt 

Group 

0 

/ 

0 

/ 


373 

39 

-*5 

43 

850 

313 

46 

-37 

49 

853 

317 

43 

— z 

48 

854 

axo 

56 

— z 

39 

854 

nog 

50 

~ 5 

38 

854 

336 

40 

+ 16 

36 

853 

190 

58 

+ 6 

36 

856 

138 

56 

+ 11 

54 

858 

138 

47 

+ 10 

0 

858 

134 

35 

-17 

33 

859 


43 

-19 

49 

859 

2XH 

59 

-37 

38 

853 

315 

3 

— a6 

19 

853 

318 

*3 

- 3 

z 

854 

r^io 

33 

— z 

44 

854 

*37 

48 

+ 16 

54 

853 

*30 

51 

+14 

10 

853 

138 

51 

+ 11 

54 

858 

138 

47 

+ 9 

53 

858 

xz^ 

z 

+13 

56 

858 

134 

19 

-17 

13 

859 

izg 

53 

— s^o 

14 

859 

zxx 

5* 

-37 

3* 

853 

Z14. 

2 

— 

z 

853 

318 

44 

— z 

51 

854 

210 

8 

— z 

31 

854 

338 

17 

+ x6 

59 

85* 

186 

44 

4- 31 

15 

857 

140 

II 

+ 7 

58 

858 

138 

33 

+ 13 

II 

858 

134 

46 

+ 19 

51 

858 

xzS 

31 

+ 9 

51 

858 

xzz 
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148 II 

-13 38 

949 

103 , 14 

145 48 

+ 6 30 

950 

70 49 

1 14 33 

+ 19 6 

951 

45 48 

89 33 

- 7 48 

95» 

54 10 

97 44 

+ 14 3 

951 

40 37 

84 I 

+ 15 5 

951 

168 38 

197 58 

- 9 *5 

946 

146 36 

175 56 

-13 9 

947 

139 35 

169 5 

+ « 35 

948 

118 36 

148 6 

-13 5 

949 

116 33 

146 3 

+ 6 44 

950 

84- 49 

114 19 

+ 18 53 

951 

60 14 

89 44 

- 7 31 

953 

70 4 

99 34 

+ 14 5» 

951 

54 39 

84 9 

+15 31 

931 

36 3* 

66 3 

+ 3 43 

953 

i6a 57 

175 43 

-13 8 

947 

135 14 

148 0 

—11 46 

949 


\ 













OF SOLAS SPOTS, 1861 
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1861 


No 

Dist 



H Long 

H Loit 

Group 

Mar 23 


5379 

45<^9 

0 

350 

13 

0 

100 

55 

0 

113 

/ 

41 

0 

+19 

/ 

13 

951 



5a8o 

5071 

17 

4 

87 

40 

100 

z6 

+15 

76 

951 



I 

5353 

69 

3° 

76 

44 

89 

30 

- 8 

31 

953 



7 , 

6931 

33 

56 

70 

43 

83 

39 

+ 15 

45 

951 

H 

8a 434 

3 

8639 

53 

39 

50 

II 

62, 

57 

4 “ 5 

38 

953 

4 

6061 

333 

47 

146 

39 

148 

1 

— II 

41 

949 



5 

4413 

338 

37 


0 

113 

7 % 

+19 

10 

951 



6 

41415 

358 

33 

99 

I 

100 

33 

+15 

^3 

951 



7 

33^5 

69 

59 

88 

3) 

89 

46 

- 8 

2 % 

953 



8 

5878 

34. 

13 

8t 

39 

8a 

31 

+ 16 

10 

951 



9 

7317 

33 

37 

63 

37 

64 

59 

+ 3 

51 

953 



5390 

9671 

53. 

39 

35 

47 

37 

9 

+ 9 

20 

954 


SECTION III. 


Discussion of the foregoing obsehyations in groups, principally for the 

DETERMINATION OF THE DIURNAL MOIION IN LONGITUDE AND LATITUDE, FOR THE 
AFTER-DETERMINATION OF THE TRUE ROTATION OF THE SURFACE OF THE SUN AS 
INDICATED BY THE MEAN MOTIONS OF THE SPOTS IN CONNECTION WITH THE 
PROVISIONAL PERIOD OF ROIATION ASSUMED FOR THE PURPOSE OF RBDUCPION 


Tho mimbors prefixed to oaoh paragraph are those of the groups m the tahlo of deduced positions 
and m tho sheets of diagrams Where a group returns to view during a second or third rotation, 
the whole of the observations are commonly discussed together The signs prefixed to tho con 
eluded diurnal motions are such that + m longitude indicates rotation taster tlian 14° 1 1' per 
diem (conespondmg to the assumed penod of 35 380 days), and + in latitude motion towards 
either Polo Hie three data of each Imo representmg an observation, aro — 1 The time expressed 
in days of tho year and decimals , 2 Tho hehographioal longitude cleared of rotation at the rate 
of 14° 11' per diom, and given m degrees and one place of decimals , and, 3 The latitude similaily 
given Notes on remarkable divorgonoo, unusual motions, or recunenco in tho same region are 
added whore they occur, for comparison and collection afterwards 


1 A Single spot 

^00 

at 31a 5 a93 9 +5 a 

3305 3965 +46 

Diurnal motions +ai' and —4' 

S 


for latitude +5° 






IdO 


MB OABBINOTOn’S OB8 EETATIONS 


3 7 and IS Irregular groups I deduce the following data from the diagrams 

at 334 5 * 54 ° +i»5 

345 5 » 57 o +105 

Diurnal motrons +9^ and — 6 ' for lab +13* 

^0 at 35a 5 349 5 

377 5 *515 +70 

Dinmal motionfl +5' and — i<y 


6 and 14 Circular spots !First observation near the hmb 
originals by the means 

863430 3451 —13 1 

3683 34S9 

Diumol mobons +4' and zero 

10 Two dots diverging by 3 degrees per diem 

11 Mere dots Compare as follows 

at 359 5 95 9 

3630 953 +115 

Dramcil motioniB +8' and — 15' 


forlat +9® 

We may replace the 

forlat —13® 


foi lat +13® 


Groups here follow which afford httle or no matter for discussion, and are passed 
without remark 

23 and 36 Exhibiting divergence in a marked degree The first hne of data is foimed 
from the mean of the observations on the 12th, 18th, and 14th, the second from those ot 
the 16th and 18th 

at 43 53 133 0 -S 8 

475a 1340 -73 

Dinmal motioiiB + 30' and + 6 ' for lat — 7® 

The motion m latitade w Bomewhat Tmoertam by reaaon of change of figure which does not 
equally the result for the longitude The two prmoipal nuclei aeparate by about 
80' per more rapidly than thiB at first, and afterwards less 

26 and 81 No trace of 26 existed on March 6 th^ and the two dots recorded on the 
9 th can hardly he identified with any distmct part of the fine double group recorded on 
the 11 th 





Mean between 

Diet 

at 69 50 4 

3037 

+ 68 

0 

0 

i6 


1971 4 

+ 93 

3004 

+80 

70 3a 

2046 4 

+63 


+7 8 

78 


196 8 

4 +93 

300 7 

71 53 

3043 

+ 61 



, 8 3 

1953 

+ 94 

3003 

+77 


OF SOIAB SPOTS, 1864 


131 


then for 81 the next 

appeal ance, 






Prmcipal Nuclei 


Mean between 

Dist 

at 90*59 

306 6 

+4 8 

Q 

n 



198 8 

+ 96 

303 7 

+7 3 

w 

9 1 

91 56 

306 4 

+45 





1983 

+ 9 I 

3034 

+ 6 8 

94 

94 55 

306 0 

+43 





M 

SO 

00 

0 

+ 90 

303 0 

+ 66 

88 

95 57 

305 8 

+4 3 





197 8 

+ 88 

301 8 

+ 66 

90 

97 51 

3059 

+ 39 





1978 

+ 90 

301 8 

+ 64 

98 

Fiom tlioso on tlie whole would result 





Diumal motions + 4' and —a' foi liit +7“ 

and a dirergouco at last barely perceptible 

27 and 34 Observed as follows 


at 7548 

131 8 

+ 17 a 

and 1133 

+ 164 Dlst 10 3 

79 60 

1344 

+ 17 8 

III 7 

+ 166 138 

9751 

1305 

+ 188 

gone 


From the two first thoro result moons 



at 75 5 

117 I 

+ 16 8 



796 

118 I 

+ 17 3 

wbonoo 



Diuiuol motions 4- 15' and + 6' foi lat +17® 

Divorgonoe considerablo, about 36' per diom, even wben tbe distance between tbe nuclei 
exceeds 10® 

24 and 29. The single observation of 24 indicates that two nuclei broke out on 
Match 1st, at a distance apart of 2^ degrees in the mean position 20 6 by +10 6 
Omitting the observation of 20 on March 17th as too near the limb, we next find these 
nuclei in a mean position of 38 2 by + 7 6 at a distance apart of 9 degrees on March 21st 
TliPie lesult 

Diumal motions +35' and —9' for lat +9® 

and a divergence of per diem on tbe mean of no days, doubtless more at first and loss 
afterwards The observations of the circular spot 39, as under, are of no use as data for 
diurnal motion, tbe spot still retommg its divergence from its former compamon 


at 79 60 

340 

by 4'9 0 

8051 

340 

+ 8 9 

84 57 

34 3 

•+•8 6 

8551 

33 7 

+ 8 ci 


S 2 



182 

MB CAEBINQTON’S OBSERVATIONB 


82 and 88 The same 

small cuculai spot observed favourably three times m each of 

two rotations The observationB of 82 are 

At Means 

at 94 55 

1738 

+ 178 j 

0 

0 

9557 

1730 

+ 18 a / 

95 88 173 0 

+ 18 I 

97 51 

17a a 

+183 3 



and of 38 





i«i 57 

1674 

+ i9a 



i »3 54 

1673 

+ 191 J. 

ia4 55 i <56 6 

+ 193 

ia8 55 

165 I 

+ 197 ) 





IDiumol inokonB ■ 

-13' and +3' 

forlat +19“ 

35 Observed twice only on Apiil 2lBt and 24th 





Dinnud motionfl zero and zero 

foi lot —I a" 

30 Obserred twice on the same days os 36 



at 1105 

3335 

+ 84 



113 5 

3337 

+ 8i 




Diumal motiouB +4' oaid — 6 ' 

for lat + 8 

44 Ohseived three timoS; os follows 



at 150 5a 

aoa4 

+ 114 

Means 



1978 

+ ia I 

aooi +117 


151 51 

ao4 3 

+ 11 I 




1973 

+ ia5 

aoo 8 +118 


^54 55 

ao6 5 . 

+ 11 5 




1065 

+ ia7 

aoi 5 +ia I 



Whonco diumal motionB ■ 

f 18' and +6' 

foi lat + 1 i” 

60 Neai the position of 44 m the next lotation 

Obseived asundei 


at 17a 59 

ai4i 

+ 10 8 } 

At Means 

173 5» 

ai4 3 

+ 104? 

173 55 *^4 1 

-1-105 

174 S3 

ai3 9 

+ 10 a) 



at 175 54 

ai4i 

+ 104I 



17651 

ai4i 

+ io 4 > 

1765a ai4* 

+ 10 4 

177 5 » 

ai4 3 

4 -IP 43 



at 178 53 

ai4S 

+ 10 



179 54 

ais a 

moi> 

17954 ai5o 

-Ho a 

180 56 

ai5a 

+ 10 a3 





Diumal motions +9' and —3' 

tor lab -t-io" 

61 Yery favourably obseived, as follows 



at 17a 59 

aoi 7 

“1457 

Means 

173 5» 

aoa 1 

-14 7 ( 

173 55 9 

-147 

17453 

aoi 8 

-149' 
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OF SOLAK SPOTS; 1854 


at 175 54 

301 5 

-149) 

At 

Means 

17651 

17752 

17853 

201 6 
201 4 

201 0 

-i 47 > 

-147 J 
-14 9 J 

17652 

2015 

— 14 8 

17954 

180 56 

184 56 

201 8 
2005 
1998 

“ 144 ? 

-1423 

-137 

17954 

201 1 

“I45 



Diumal motions —9' and 

- 3 ' 

for lat 


55 All the indications of diverg-ence and drift here exist, but the group changed too 
lapidly to admit of piecise discussion of the positions lecoided Reference must be made 
to the figures 


67 and 69 If the influence of the dot which followed 

at some distance on July 29 th 

and 30 th may be disregarded, as I beheve it may, there 

remain the following observed 

positions of the principal spot 

at 209 565 

722 

-II 7 

210 518 

725 

-II 5 

212496 

729 

—II 3 

213 553 

72 6 

—II I 

317 587 

724 

—10 9 

318 517 

725 

— 10 7 

319 535 

71 7 

— 104 

and at the next rotation — 

at 236 508 

74 7 

— loi:^ 

237 535 

741 

-103 

338 3 < S 4 

74*3 

— 10 I 

339 528 

744 

— 10 5^ 

240 526 

746 

— 104 

341 523 

746 

— 104 

242 546 

74 7 

-103 

243517 

748 

— 10 I 

From the whole may bo found 

Diurnal motions +5' and —2' for lat —11° 

68 A normal single spot observed as follows 

at 219 525 

288 7 

+5 5 

221 504 

2888 

+ 65 

232 537 

289 I 

4*6 4 

324525 

3893 

46 I 

335 494 

3893 

46 X 

227 574 

3893 

458 
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MB OABBINGTOllT^S OBSEBTATIONS 


at 289 

8893 

+58 

830470 

*893 

+58 

231 308 

!%90 0 

+58 


Diumal motions +4' said —4' forlat +6“ 

61 A Single small dot seen twice only— 

at 843 5* 3537 +60 

a 4 fi 5 » 353 +<5o 

Diurnal motions zero and zero for lot + 6° 

but the dot may be the last of an unseen group 

62 and 67 may be the same gioup^ but the want of further obseryations of 62 prevent 
discussion on this supposition with safety 

63 Occms neaily in the position of 68 of the pievious rotation, but the figuies indi- 
cate that they are mdependent gioups The changes of 68 are too great to admit of 
useful compaiison Indeed, between Sep 12th and 16th, a disappearance and fiesh 
outbieah may have occurred 

64 Anothei gioup esdubiting the usual divergence, and 

Diurnal motioiiB of about +zo' and o foi lat — 8 '^ 

65 At the next rotation a dot 68 is found neaily m the some place, but without any 
than a chance coincidence with 66 


66 Obseived as follows A suigle normal spot 


at 268 344 

86 

+ 109 

*59 538 

83 

+ 104 

* 7 ° 559 • 

83 

+ 104 

a 7 i 554 

86 

+ 102 

272 562 

87 

+ 10 2 

273 524 

87 

+ 102 

a 74 ’ 5 i 2 

89 

+ 103 

Dmrnal motioiis +4' smd —4'' 

00 A Single medium spot, which underwent little change 

at 303 476 

a 83 3 

+ 78 

30451a 

*836 

+ 78 

306 498 

8839 

+ 8 1 

309 520 

8843 

+ 87 

312478 

8847 

+9 1 


Dmroel motionB + 8' and + 8' 


foi lat + lo’ 


forlat +8® 



or SOLAB SPOTS, 1855 135 

70, 74 and 77, appear to belong* to the same group, but do not admit of numeiical 
discussion 

71 and 76, are the same gfroup, but the “following^” portion of the group is so changed 
in the second rotation that no deduction of motion can be made 

Approximately the motioiiB are + 15' and +4' for lat —13° 

72 Fully developed when first seen The piecedmg portion undergoing consideiable 
change 

73 The three first obseivations give — 

at 336 463 343 4 + 14 3 

330494 3430 +140 

333505 343 3 4138 

Whence diurnal motions +9' and —4' foi lat + 14° 

79 An exceedmgly laige and fine confluent cluster, the preceding” poition of whith 
outlasts the rest, and comes round twice again, as 82 and 80 The two components of 
this gioup coalesced and did not diveige in the usual manner Fiom the loss of the 
“ following” portion, I can only indicate that both diurnal motions me positive The 
positions of 86 may bear compaiison 

80 As follows A dot, fiist observed very near the hmb 


at 17493 

302 0 

+ 8 I 

30 567 

% 

+ 83 

33 607 

3031 

+ 7 7 


Diurnal motioiis + 13 ' and — 4 lui Iftt I- 

83 and 87 Different, though in the same place 

84 and 88 The same to be remarked, 88 not existing on March 29th, oi previously 
INeithei admit of numerical discussion 

80 A small single spot observed as follows See 79 and 82 


at 64519 

39 5 

-9 I 

65490 

39 4 

-90 

70 531 

39 4 

-9 3 

71 5®8 

39 4 

-9 3 

74500 

40 I 

-91 


Dmmal motions 4^ 2' and + 1 ' for lat —9° 

91 A dot observed twice on successive days* 

at 108 633 397 o +91 

109 513 3973 +90 

Diurnal motions +13' and — 6 ' for lat +9° 
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MB oaebington’s obsbbvatiohs 


9,2 A large dot with magnificaiit companions 

atii5 5o5 1147 -^9 

116 550 115 9 —66 

117507 

Ditinial mokonB +60' and —9' 

98 A ling-formed dusta undergoing rapid change 
at 191 514 

199504 
194510 

IVom which, may apprommatoly he mfoned 

DiTuntd motions + 19 ' and zero 


forlat —7' 


895 

+ 81 

Means 


Ihst 

781 

+ 89 

803 

+ 85 

4 ° 

839 

+ 71 



8 

771 

+ 98 

805 

+ 85 

855 

+ 55 




77 5 

+ 106 

81 5 

+ 85 

9 


for lat + 8° 


95 A doable dot observed twice as follows 



at 191 514 

98 1 

+ 98 




199504 

979 

+ 93 


foi lat 4 10° 


DiumoL motions 

— 19' and — 

30' 

96 and 97 probably belong to the same group. 




The foUowmg positions of 97 may he compared 




at 160544 

9693 

4-5 » 

Means 


9648 

+ 1 8 

967 0 

+35 


161 517 

9704 

+ 5 ° 

9675 

+38 


9646 

+ 96 


Alan the followmg 


+4 6 




1(54575 

9700 

967 7 

4‘4 8 


9653 

+ 50 


166 568 

, 9706 

+4 3 

967 7 



9648 

+ 5 i 

+47 

forlat 4-4'’ 


On tho wliolo diurnal motions +io' md +4' 

90 May be treated as below 




Dist 

at 915587 

9835 

+50 

Moans 


9799 

+4 8 

981 7 

449 

40 

916534 

9848 

+55 

989 6 


48 

9804 

+43 

+ 49 

917 645 

9856 

+60 



<55 

9799 

+4 8 

989 8 

+ 54 

918549 

986 5 

4-6 1 



70 

9796 

+49 

9830 

+ 55 

919548 

9865 

+65 


+58 

70 


*793 

+ 5 * 

9899 


1 

1 

4- 17' and +17' 

forlat + 5 ° 
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01' SOLAR SPOTS, 

1856 

102 

Takmg means of positions observed 



at 374 5 

340 6 

0 

-79 Dist 33 


3765 

343 0 

-86 66 



Diumal motions + 36^ and + 2,0' 

106 

Again takmg means of extreme points 



at 389 543 

355 

II 3 Dist 3 1 


290 , 585 

3*53 

II 0 51 



Dmmal motions +16' and —6' 

107 

A single noimal spot favourably obseived 



at 396 563 

3388 

+ 80 


399 541 

^3^1 

+ 74 


300 339 

3399 

+ 7 I 


304 505 

3404 

+ 70 



Diurnal motions 

+ 13' and —8' 

118 

A neat small round nuclear 

spot 



at 100 573 

163 9 

-II 3 


106 458 

1640 

— 134 


107 507 

1639 

-133 


108 509 

164 I 

-ia 5 


109 540 

1640 

-133 


110 533 

1638 

-133 


Oompaiuig moans of two first and fora last obsorvations 

Diurnal motions +5' and +5' 


for lat —8° 


for lat —11° 


for lat + 8° 


foi lat — ia° 


114 The third observation refers to part of this small group only Howevei infemng 
the mean positions to be 


at 109 5 

00 

+ 58 

1105 

73 9 

+5 8 

III 5 

744 

+ 5 8 


Diurnal motions +48' and zero for lat + 6 ° 

110 First outbreak at 30 degrees South, but too fragmentary for discussion 
117 A small double group of short duration 


at 154514 

243 9 

+ 107 

Means 


Dist 

Q 


340 9 

+ 105 

3434 

+ 10 5 

30 

155 513 

3457 ‘ 

+ 11 I 





2405 

+ 103 

3431 

+ 107 

52 

157505 

3471 

+ 11 1 





340 I 

+ 103 

2435 

+ 10 7 

7 0 



Diurnal motions +34' and 4-3 

/ 

for lat 




T 
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MB oabbington’s obsebvations 


121 A small nucleai spot respecting which the figures should he consulted 

at ao3 5 

3*54 

+ 73 (near thehinh ) 

ao45 

3350 

+ 71 

ao5 6 

3353 

+ 70 

ao55 

3348 

+ 71 

ao7 5 

3350 

+ 7 * 

ao9 6 

335 3 

+73 

»io5 

*»5 5 

+7 I 

an S 

»*5 3 

+6 7 

0,10,$ 

3348 

+5 1 (mudhohaaged ) 

Ecneoi^g the first and lost otsarrotion. for reasons stated and grouping a to 5 onfi 6 to 8, 

we find 



1 

1 

+4' and — i' foi lat +7° 

123 A spot of which the following 

ore a comparable senes 

at aaS $0$ 

3630 

-80 

a»9 599 

363 8 

-7 8 

»33 5^5 

*63 i 

-7 7 

*34507 

06$ 3 

-7 5 

*35 5i» 

*633 

-7 4 

*38 S13 

3641 

-7 4 

Duunal motaons 

+ 10' and— 4^ for lat —8^ 

124 A rather low South group which must he treated as follows, rejecting the ohsei- 

yatious of Aug 80th and 81st 



at a44j8 908 

-345 

Means 

875 

-346 

893 —346 

a45 51 91 6 

—348 


86 g 

-346 

893 -347 

346 51 9a 0 

-*53 


867 

-*45 

893 -*49 

347 50 91 8 

-*5* 


863 

-*45 

891 —349 

348 51 91 7 

-*5 3 


859 

-*45 

88 8 -349 

34954 915 

-o,$6 


86 'j 

-*3 9 

891 —348 

Dirergenoe veiy httle after the two first days 


Dmmal motumB 

5^ and +3' for lat —35® 

126 A high ITorth group of small extent and duration 

at 3145* 3194 

+3*5 

Means 

3155 

+330 

3180 +333 

35651 3189 

+318 


3154 

+3*0 

3173 +319 


1*56 5 i 


317 a 


+319 


OF SOLAE SPOTS; 1866 


139 ' 


357 51 318 6 +31 6 

3146 +334 +330 

Diumal motions — 30' and — 3' for lat + 3S° 

128 A sharply defined dot The first observation must be 1 ejected as faulty in 
longitude; though I cannot trace any error There remain 


at 303 570 

90 

-^15 

305 535 

93 

-379 

307 54» 

79 

-47 9 

308 511 

15 

-279 


Diurnal motions— 34' and + 3' for lat —38° 

129 The changes shown m the figures are veiy charactenstic, but too inconsecutive 
to admit of discussion of the motions 

130 Too neai the limb for compaiison 

132 A neat round nuclear spot observed foui times 


at 331 5 

3545 

-354 

333 5 

3553 

-35^ 

334 5 

3543 

-358 

335 5 

3336 

-35 9 


Diurnal motions —50' and +6' for lat —36° 

133 Exhibitmg changes interesting to compare; but not expressible in numbers 

134 The diagrams contain the first traces of the gioup; and show the rapid develop- 
ment and divergence of the fiist two days 


at 0478 

— 

•— 

3713 

-333 

I 49 » 

373 0 

— 31 9 




367 I 

-345 

370 1 

-33 I 

3501 

*745 

—33 3 




365 8 

-353 

3702 

-43 7 

4538 

3744 

-333 



The conclusions are too precarious to sot down 



A double group observed three times 



at 9 360 

ao9 9 

+ 31 » 

Means 



aoci 7 

+ 31 ® 

3063 

+313 

11456 

5^104 

+ 305 




:(oo4 

+31 9 

3054 

+313 

13503 

r^09 4 

+ 304 




X98 8 

+315 

3041 

+310 


Whence diurnal motions —33' and —3' 

T 2 


for lat +31° 
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mb C1ABBING^0^’S OBSEBTATIONS 


137 First observation too near the hmb The others giye for the central point (see 


figures) 


ftt 155 

67 I 

+30 

166 

570 

+3 8 

j8 6 

676 

+45 

*05 

678 

+47 


Biunuil motnoDS + 13' end + Z4' 


forlat +4° 


A smgle dot, accuiately observed 

four tunes 



at 22538 

31^ a f 

-293 


23649 

3165 

-288 


27481 

314 <s 

-295 


28476 

3140 

-297 


DiumcJ motions — 

24' and + 7' 

forlat —29® 


180 Two fine spotS; horn 10 to 13 degrees distant, which exhibited a rapid motion m 
common to the two 


at 34468 

1594 

“3^3 

Means 

Diet 


131 8 

-.361 

135® -33 7 

9 2 

36492 

1598 

-313 




149 s 

“3® ^ 

1347 -33 8 

115 

394i<S 

1589 

-3*0 




1477 

-3® 3 

1533 -34 » 

12 0 

41 489 

X55 7 

-3»o 




1431 

~3®i 

1504 “341 

II 3 

4a 505 

1547 

“32 0 




1444 

-3®» 

149® -341 

II 3 

43474 

1541 

—322 




1437 

- 3 ® 3 

1489 -343 

II 5 


Dinxiisl motions 

-44' and +3' 

forlat “34® 

140 A diaip dot well observed fbur tunes 




at 42 505 

5® 6 

“28 0 



45 513 

3® 4 

“27 8 



4^307 

5® 4 

“27 9 



47581 

5® I 

“27 9 




Dinmal motions 

—5' and “i' 

forlat —28® 


141 A small group wbich existed only two days 


at 63530 

2120 

-*43 

Means 


209 2 

-*4 3 

2106 -**4*3 

64582 

2128 

“24* 



208 I 

“244 . 

210 4 “24 3 


Dnunal motiona — lo' and zeoro for lat - 



OF SOLAB SPOTS, 1867 141 

143 A dot, which became nucleus of a penumbral spot and ag^am on the fouith day a 
dot See figures 


at ns 

an 3 

—39 8 

745 

33 9 

-397 

75 5 

33 3 

-30 I 

7(5 5 

339 

-303 


Dinmal motions + 14' and + 14' foi lat —30° 

I suspect that on the first two days there was a sensihle motion of divergence towards 
greater longitude, which vitiates the conclusion m this instance 

148 A well defined dot seen twice only 


at 89 633 

363 3 

+ 5-8 0 

90 370 

363 1 

+ 58 4 


Diurnal motions —4' and 4 34' for lat + 38° 

144 We must be guided in the treatment by the figmes Takrag means of extieme 
poitions, 


at 955 

13(55 

-37 7 


Means 


136 3 

-303 

131 4 

—39 0 

966 

1369 

—37 3 




125 5 

-29 7 

131 2 

-385 

986 

1365 

—37 0 




1334 

— 39 8 

1300 

— 38 4 

99 5 

1363 

— 36 7 




133 8 

-305 

1395 

-286 

loi 6 

135(5 

— 37 3 




T 5 I 0 

- 30(5 

1383 

—38 9 


Diurnal motions —30' and o foi lat —39° 

146, 167 and 101 Supposed to be the same, and entirely independent of 144 of the 
pi evious rotation In which case an instance of one component lasting to the thud 
lotation after the other has disappeared Observations of the first rotation — 


at 131 483 

133 3 

— 31 4 


133 583 

133 3 

-31 5 


134590 

I 3 I 7 

— 31 8 


135 487 

131 6 

— 31 7 


136 533 

I 3 I 5 

—31 7 


138 633 

I 3 I 3 

-31 8 


130 483 

130 3 * 

— 31 9 

(near the hmh ) 

Observations of the second rotation 




at 145 519 

119 7* *. 

— 31 7 

(near the hmh ) 

146 504 

1193 

—31 4 


147544 

II9 I 

— 31 4 




143 MB OABBINOTOI^S OBSEBVATIONS 


149 5 " 

118 9 

. -ai 5 


151 500 

1183 

— ai 8 


iSa 67a 

117 6 

— ai 9 


153 580 

1177 

— ai 8 


154505 

117 I 

— ai 8 


155 50? 

ii 5 7 

— ai 6 


157 <558 

115 I* 

— ai a 

(near the hmb ) 

ObseivatioiiB of the third rotation 

at 173 518 

II4 I* 

- 5^1 3 

(near the hmb ) 

174 5«8 

iia 9 

-ns 


175 5»9 


— n 9 


176 4 »i 

list I 

—n 9 


T77 645 

no 9 

— sta I 


178 5 i» 

1105 

— M I 


179 667 

no I 

-aas 



On the fourth rotatiou of this porhoii. of tho Sun no remams of this spot are found, hut on 
the fifth there are two new Bin all nuoloor spots (tya) Bedoomg eaoh senes to ono posi- 
tion at eaoh rotation 

at i»5 5 . i»i 7 — ai 7 

151 5 118 1 — »i 7 

177 5 III a — aa i 

From the first and second (hero result 

Dinmal motions —8' and o' forlat — aa° 

Fiom the second and thnd 

Diurnal motLons ^14' and + 1 ' for lat --aa° 

conclusions of oonsidorahle weight 


14? and 168 Unusually slow in developing At its second appearance the indica- 
tions of drift are very remarkable The following may be compaied 


i3»4<S3 

307 

— a6 a 

Means 



*44 

— a7 0 

*7 d 

—ad d 

135 5" • 

307 

-ad 8 




ao 6 

—89 I 

• »5 7 

— a8 0 

13 ® 5»S 

319 

-ad 8 




194 

—890 

*5 7 

-87 9 


Whence diurnal motions about —30' and + 10' for lat — a8° 

In the second rotation we must infer from the figures 

at 154s . * 185 -a8» 

138 5 • 14 3 —*9 o 

and dmrual mohona —do' and +I9' 


forlat — a8® 



OP SOLAB SPOTS, 1857 143 

160 A moderate double group, fully developed on the second day Divergence not 
veiy marked 


at 137 5!>5 

3135 

-33 I 

Means 



3109 

— 31 8 

3133 

—33 4 

138 593 

3134 

3093 

-334 

-333 

3114 

-*3 3 

139 504 

3134 

3089 

-336 

-*3 5 

311 3 

—33 6 


Diumal motxonB — 

30' and +18' 

forlat —33° 

162 A veiy mteresting 

senes for 

inspection 

Perhaps the motions may be infened 

fiom the following, 

at 135 511 

390 9 

+ **3 

Means 



3850 . 

+ 30 5 

388 0 

+ 31 5 

137 5*5 

*93 4 
a 83 5 

+ a *3 
+ 30 3 

00 

00 

0 

+ 31 3 

139 504 

*93 5 
283 5* 

. + 3*5 

+ 31 3* 

3-88 5 • ^ 

+ 31 9 


Motions tmcertoan. probably positive for both elements 
154 and 160 Imperfectly observed Pi obably different 
156 Nearly on the Equator Unfortunately seen but once 
169 Similar dots, but new ones, here next lotation 


163 and 168 1 take the nucleus which lasts through 


at 186474 

60 3 

+ 33 9 T 

Means 



187 531 

59 9 

+ 33 7 V 

59 9 

+ 33 8 


188587 

59 5 

+33 9J 




303 633 

57 I 

+ 33 8 




306 633 

569 

+ 340 

570 

+ 339 




Dinmal motions 

— 10" and zero 


for lat 

group of large 

dots near 

the Equator 




at 188 587 

3075 

+34 

Means 


DjBfc 

0 


3015 

+37 

3045 

+ 31 

60 

189493 • 

3091 

. +31 





301 7 

+3 8 

3054 

+ 39 

75 

1 91 494 

311 3 

+ 3 6 





301 6 

+ 3 8 

3064 , 

+ 37 

97 

19* 503 

3130 

+ 3 3 





301 9 

• +35 

0 

0 

4‘2r 8 

10 3 



144, 


ME oabeington’s obsbbtations 


193495 313 a +** 

3039 +38 308 a +30 10 3 

Diunul motioiis + 38^ — 3^ foi lat + 3° 

The dbaage of poaibion of the hne ]ouung the two extreme pomts observed deserves notice 
m tbs instance as woU as the ordinary divergence 


166 A well defined dot 

at 193 3 4189 -aa 4 

1945 3183 —333 

Dmmal motions —43' and — 6 ' foi lat —33° 

The oo n ol tiffi O T^ is of httle weight, the observahons bemg made near the hmb on consocutivo 

days 

167 and 171 These aie probably different The only part of 167 which would cor- 
lespond in longitude to 171 the next rotation was vanishing when last previously obsei ved, 
and the latitudes would not be leconcilable The unbioken senes of sketches of 167 
shows betta than usual what might be obtained in a finei chmate The fiist tiace and 
neaily the whole histoiy of the gioup are recoided. No satisfactory discussion for diuinal 
motions 18 however possible 


168 A well defined small spot seen twice only 

at 305 6 571 +338 

306 6 56 9 4- 34 0 

Dmmnl motions — 13'tuid +13' 
Of httlo weight for the some reason as for 166 

170 An excellent senes of a normal spot 


at 333 660 

1899 

— 30 3 

334 551 

189 8 

-303 

333 381 

189 3 

— 30 5 

337 493 

1885 

-305 

338 449 

1886 

— 30 7 

339 489 

1884 

—30 6 

330 538 

1879 

—304 


Dinmol motions —id' and +3' 


171 Another good senes of a noimal spot 


at 333 660 

1877 

+ *7 5 

334561 

187 I 

+375 

335 581 

1865 

+ 37 7 

337 493 

1859 

+383 

338449 

1854 

+384 

339489 

1851 

+ 38 5 

330 538 

1844 

+ 38 4 


Dncmal motions •>■35' and + 10' 


foi lat + 34° 


foi lat —30® 


for lat +38® 
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173 A still better senes wanting^ only one day 


at 

333 501 

39 3 

—39 0 



334 503 

39 5 

-38 d 



335 4 < 5 i 

38 7 

-38 5 



33d 5a6 

38 0 

—38 7 



337511 

376 

— 38 9 



338 551 

376 

—39 I 



339 510 

365 

—39 I 



341 495 

35 3 

-38 d 



34a 500 

34 4 

-383 



343 514 

33 7 

— 38 0 



344565 

33 I 

-37 8 



Diurnal motions — i 

38' and —6' 

foi lat — ^^9*^ 

174 and 184 I should 

not hesitate to identify these gioups as the same, but that ou 

Aug 31st, 174 was manifestly tending to extinction, and on Sept 1st and 2nd, the 

Sun was observed and no gioup 

recoided m the 

position of 174 184 came on on 

Sept 20th, as 174 was last seen ^ 

on Aug 81st, having two simple centres at the same 

lelative positions, and affected by 

a common motion in longitude The coincidence is 

peculiar, and looks hlco evidence of the levival of 

a gioup aftei an interval of several 

days 





For 17 d wo liavo tlio following 

oljBorvations, 



at 5 

374 

+ 198 

Moans 



33 5 “^ 

+ 304=* 

a 54 

+ 30 1 

3375 

38 6 

+ 195 




33 3 * 

+ 30 5* 

25 9 

+ 30 0 

3385 

39 I 

+ 199 




33 3 

+ 308 

ad 3 

+ 303 

3395 

38 d 

+ 198 




33 d 

+ 31 9 

35 d 

+ 30 8 

3415 

38 8 

+ 195 




33 3 * 

+ 315* 

255 

+ 305 

3435 

38 7 

+ 195 




31 8 

+ 31 I 

253 

+303 


Wlience dnimal motions 

— 6 ' and +1' 

for lat + 30° 

For 184 the following positions 

were obtained 



at ada 5 

351 

+ 19 7 




18 3 

+ 31 3 

31 7 

+ 30 5 

3635 

348 

+ 193 




18 3 

+ 31 3 

215 

+ 303 

3 d 55 

33 a 

+ 19 I 




17 d 

+ 31 8 

31 4 

+ 305 


u 
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»54 +190 

x>j 6 +330 315 +305 

rtiTiTOftl motionfl —4' and o for lat 30® 

It may be well to r^eat that m the record of Sept ist, 1857, it waa ocspioasly noted that 
174 was gone 

170 Two spots of shoit duration 


at 347 5 

3044 

+393 

Means 


398 1 

+38 4 

301 3 + 38 8 

348 6 

3043 

+ 39 6 



397 8 

+385 

301 0 + 39 0 

3495 

3040 

+*9 5 



Ihurnal motions — 

■18' and +10' for lat +39® 

177 Obseired twice 

Gone on the 6th Sept 185 is neoi here 


at 3445 

3^43 

—17 3 


*47 5 

363 7 

-17 I 


Dramal motions — 

13' and —3' for lat —17' 

178 Seveial small dots 



at 348 6 

3333 

» —303 

Moans 


338 6 

—19 8 

3304 —30 0 

H9 5 

*338 

—30 3 



3384 

-194 

331 1 —19 8 

a5a5 

3346 

—30 0 



3386 

—19 8 

3316 -199 



Bmmal motions + and zero for lat — 20 ' 

179 and 187 Ko numencal discussion of 170 

IS piacticable On Sept 14th, it is 

lecoided as dying; away , and on the next day an outbicak is noted, wluch has the 

appearance of a new 

group overlying pait of the old one Of 187 the Mowing 

positions are found 

at 3745 

3 II S* 

+ 190 near the hmb 


*77 5 

3096 

+ 190 


*785 

3093 

+ 190 


3835 

3088 

+ 188 


*855 

3078 

+ 193 


3863 

3078 

+ 195 



Binmsl motions 

—13' and +3' foi lat +19® 

180 A neat circular spot fayourably obseiwed 

190, which IS near the some place, is 

different 




at 353 5 

1753 

-365 


*55 5 

1743 

—36 9 


*5<5 5 

1735 

“*65 


*585 

17*4 

-366 
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259 5 

1717 —267 



2604 

170 8 - 26 7 




Diumal motions —40' and zero 

0 

1 

181 and 189 The components extend over 20 degrees For 181 , while double, we have 

at 155 451 

1770 

+ 2^3 Means 


1673 

+222 1722 

+22 7 

255 6 ^° 

1788 

+224 



165 0 

+240 1719 

^ 232 

256 668 

1786 

+22 7 


> 

163 8 

+245 1712 

+236 

258 496 

178 2 

^ 22 9 



1625 

+245 1704 

+ 237 

259 489 

178 0 

+ 22 8 



1625 

+ 248 1703 

+ 23 8 

260 413 

1773 

+ 22 7 



1623 

+ 249 1698 

+ 23 8 


Dmmal motions —20' and +10' 

foi lat +23° 

For the two lotations I compaie the following 


at 2604 

1773 

+ 22 7 1 


a <52 5 

1752 

+ 22 2 J ^ 7 ^ ® 

+ 224 

»77 5 

1736 

+ 21 5 ^ 


2785 

1737 

+ai 3 


282 ij 

172 2 

+ 21 0 >■ I 

+ 21 2 

2855 

170 6 

+ 21 0 


286 5 

1703 

. +213-^ 



Wlionoo diurnal motions --12' and —3' 

for lat + 22° 

182 IS different from 

192 and 201 , inasmuch as on Sept 

83 d it was no longei 

visible This spot shows fully the process of one round nuclear spot hreakmg up into 

two See 224 for another instance 

, also 319 and 390 I tieat 182 as follows, 

at 255 520 

— 

118 5 

—17 8 

236 668 

— 

118 2 

— 17 6 

258 496 

120 0 

—16 9 



1175 

—18 1 1188 

-175 

259 489 

120 2 

—17 I 



1174 

—178 . 1188 

-175 

260 413 , 

120 7 

—16 9 



1173 

-175 1190 

—17 2 


After this the changes are too great 

Diurnal motions +io'and — - 5 ^ foi lat —17° 

U 2 
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188 and 194 Groups 304 and 311 ore distinct, 194 having- disappeared on Oct 
27th The diveigence of 183 dunng the fiist 7 days is extraordinary, and the mstance 
is favourable foi noticing that the separation takes place in the hne joining the two 
spots, and is not mei ely a difference of motion in longitude One spot here moves North 


and the othei South very plamly 





at !i 65 489 36 6 

+ *38 

Means 


Dost 

340 

+ 245 

353 +84 2 

36 

a68 471 39 * 

+ 236 




306 

+ 26 2 

349 +®49 

90 

271 458 4a 1 

+a2 5 




»8 9 

+26 9 

358 +»47 

150 

»7» 47» 4* 5 

+»»3 



16 0 

27 6 

+273 

35 I + 8 

I do not iiTnnTr any oouduBion of ditirnal motion wotild bo of value 

For 194 wo have 

the following 





at 288 S®7 

47 3 

+ as6 



289 499 

468 

+ a5 8 



«9’' 594 

46 0 

+ aS9 



292 568 

46 2 

+26 0 



*95 54^ 

46 1 

+ 26 2 



296482 

46 0 

+ a6 5 



298 465 

45 5 

+ 26 8 



token alone these posikons mdicate 




Dinmal motaons 

—7' and +7' 


for lat + 36® 

193 and SOI Of 198 most may be learnt fiom the figures 

The ohservations of 

801 aie 


—18 9 



at 31 1 564 

1294 



312456 

1294 

— 18 9 



314476 

ia8 5 

-185 



318 490 

127 8 

-185 


for lat —19" 

Dmrual motions 

— 16' end —s' 


198 and 308 must be different, 

for 108 18 recorded gone on 

Oct 34, and yet how 

Buxulai m every respect Of the foinier we find 




at 291 594 

5^7 

-330 



292 568 

56 <5 

-234 



*9554*^ 

558 

. -aso 



Diamal motions 

—14' and —3' 


for lat —33® 

Of 203 we have 





at 3*8 5 54 9 

-»35 

Means 



507 

-as* 

538 

-»3 3 
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3215 

333 6 

The position of the 
spots 

195 Tery near the Equator, but seen only on two days 

197 May be the commencement of 207, but unceitam 

198 Too lapidly chang'ed for comparison of parts 

199 The prmcipal spot subdivides into thiee, which on Novembei 1st, 1857, appeal 
m contact The interruption of the record by weathei is to be regretted 


569 

—334 



486 

-235 

528 

-330 

576 

—33 6 



49 0* 

-230 

53 3 

—33 8 


mean is rendered uncertain by the degradation of one of the component 


at 399 S 

^440 

1-33 0 

3005 

(2,40, 9 

4-31 9 

3025 

0 

+ 21 3 

3046 

HO 5 

+ 213 


Diurnal motions 

—38' and — 1 


200 Seems to admit only of the remaik that the extent in longitude on Novembei 1st 
was more than 80 degrees, if the two nuclei seen only on that day belong to the same 
group as the rest 

203 See 198 Compare also 910 


904 See 188 Compare also 211 

907 A normal spot (see 197) observed as follows 


at 333 6 

3256 

3285 

3305 

3315 


208 A neat normal spot 

at 337 5 
3385 
3415 


311 3 

-163 

311 I 

— 17 0 

3109 

— 17 0 

3104 

— 16 9 

3103 

— 17 0 

Diurnal motions 

— 10' and zeio 


1599 

-171 

1599 

— id 7 

1595 

— 16 7 

Diurnal motions 

—5' and —3' 


forlat —17° 


forlat —17° 
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MB OiBBIlNQTOls’S OBSEBYAllONS 


209 Anothei veiy siinilaa to the last 


at 337 5 

1498 

+ 39 5 

3385 

1493 

+ 39 8 

3413 

1478 

+ 29 8 


Dinnu^ motums —30' and +3' 


for lat +30° 


210 Veiy imperfectly observed thiou^h bad weather I think the dots in longitude 
02 ° m the next rotation me the lemtuns of this group and do not belong stnctly to 220 

213, 214, etc to 217 Bad weathei has rendered the observations too inconsecutive 
foi discussion 

218 A dot follows which renders results piecanous 

at 8 035 HI 4 +53 

10 351 III 4 +74 

Diuinal motions zero and +30' foi lat +7° (0 

219 The diagrams foi January 4th, 9 th, 11 th and 12 th, which should be refeired to 
indicate 

Dimual motions zoFO and zero for lat —8^ 

220 and 229 Tlio first of these should have received two numbers, as theie can be 
httle doubt of tlieie being two groups with the remains of 210 between them on January 
9 th The portion B which was first seen on that day admits only of inspection The 
prmoipal spot of group A recuis in 229, and the figuies show that it may be treated as 
follows 

First rotation 


Second rotation 


at 35 

840 

—37 5 

80 

81 8 

— s 8 3 

10 6 

805 

—38 3 

“5 

79 9 

—38 5 

133 

798 

-388 

135 

784 

-38 9 

305 

00 

~a 9 7 

3^5 

58 I 

-394 

353 

053 

—38 7 

380 

037 

-386 

39 0 

033 

-388 


The drift may best be obtained from tho foUowmg means 

at 115 801 -a 8 5 

35 5 05 0 —*9 0 

"Whence dntmal motums —30' and + 1' for lat —29° 

Gronp 289 appears to be another ontbreak m the same region, distmot from the foregomg 
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131 


234 One of the best senes obtained and highly inteiesting as an instance of the sepa- 
lation of one spot into two detached ones Por motion take observations 


at i8 5 

— 

— 

335 9 

+ 33 <5 


«0 5 



335 I 

+ 33 5 


at a6 5 

aai 8 

+ 33 3 





3193 

+34 3 

330 5 

+338 


37 5 

aai % 

+ 33 5 





ai8 4 

+ 34 7 r 

319 8 

+ 341 




Diumal motions- 

— ^43' and + 3' 


foi lat 

The divergence 

IS very maiked, but this gioup attams no development 

A well maiked dot, seen twice only 





at 48 573 

331 3 

+ 303 




49547 

331 7 

+ 30 3 





Dmmal motioDS + 34' and zero 


for lat 

Observed as follows 





at 48 5 

333 7 

-31 3 





317 7 

-33 I 

7 

— aa a, 


496 

333 5 

—20 9 




536 

3173 

-335 


—2,% 2, 


335 0 

—304 





316 0 

-339 


— 23 3 




Dramol motions zero and zero 


for lat 

A normal spot, not very favourably obseived 



at 49 547 

171 5 

—38 8 




53558 

159 a 

—38 4 




58 5<5o 

154 1 

—39 5 





Diurnal motions 

—50' and +8' 


for lat 

Does not admit 

of numeiical discussion 




Two dots only 

High north 




at 646 

937 

+354 




656 

889 

+ 375 

90 8 

+ 370 


93 3 

+35 <5 




85 7 

+37 4 

895 

+ 365 




Diuroal motions *■ 

-78' and —30 


for lat 


288 The three observations of the nuclear spot show no motion, but I have no confa- 
dence in this result, as there are indications of this spot bemg only a poition of a group 
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339 It would be difficult tojustifyany particular course of treatment I tbeiefore 
omit numerical discussion^ and refer the reader to the fig^es 


341 There being no lemaikable divergence, I treat the principal nucleai spot alone 


as follows 


at 633 

31 3 

+ 36 3 

646 

31 3 

+ 36 4 

656 

308 

+ 36 I 

666 

304 

+ 358 

685 

195 

+ 360 

695 

187 

+ 359 

705 

177 

+ 358 


WTienoo diiimal motions —31' and —a' 


343 A dot observed only twice 

at (>4611 99* —198 

65646 108 —196 


foi lat + a6® 


♦ On lofonrag to tho oiiginal, I find that tho observation of Mordi 6th is not lehable, os 
snow was falling, and thoro ■woro 16 diffoient pomls on tho di^ to be observed Single 
oontaotB only woro prooniod 


344 and perhaps 868 One of the largest gioups recorded Seen geneiaUy with the 
naked eye The portion of 244 m longitude 200 ° may have come on again as 268, but 
this IB veiy uncertain For so large a gioup, the duration is short Not susceptible of 
numerical discussion 

346 A double dot Seen twice only 

at 73480 3635 +389 

74390 3647 +389 

Diuriiul moiaonB — und zero foi lat + 

340 See the figures Oomporiug those of Match 21 st and 33nd there will he seen 
an instance of one spot losing its penumbra, and of anothei havmg penumbra on the 
3 Snd which had none on the 31st The nudeai spot recorded on the 36th appears to be 
a new outbreak. I con base no numerical lesult on the data procured 


247 Perhaps the portion which was situated in longitude 310° might be treated 
sepaiatdy from that in longitude 300°, but the inferences would be questionable 360 of 
the next rotation appears to be distmct 

348 A well marked dot observed as follows 

at 783 


1944 


+ 14® 
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805 

1944 

+140 





81 5 

1937 

+140 






Dinmal motiouB 

—9' and zero 


for lat 

4-14° 

I compare the following 






at 78 5 

1957 

-31 8 

Means 





1897 

-33 9 

193 a 

-328 



795 

1957 

-31 7 






1893 

-33 7 


-327 



805 

1959 

-31 5 






187 7 

-338 

1923 

-337 



81 5 

195 I 

-31 5 






1857 

-345 

1909 

-32 I 





Dinmal motioim - 

-35' and — ■ 10' 


foi lilt 

- 33 ° 

A veiy similar gioup (i360) but quite distinct is lieio the next lotation 


at 845 

1457 

— 18 0 

Means 





1389 

-174 

1423 

-177 



855 

146 8 

-17 7 






138 3 

-177 

1423 

-17 7 



85 5 

147 9 

-17 3 






137 3 

-174 

142 5 

-173 



875 

1485 

-173 







Dinmal motions 

+ 9' and —12' 


for lat 

0 

OC 

1-1 

1 

See S44 Not susceptible 

> of discussion 





A small normal spot of shoit duration 






at 100 5 

^79 3 

+ 242 





101 5 

^78 7 

+ 240 






Diurnal motions - 

-36' and —12' 


for lat 

4. 24® 

An insignificant group 






at 108 5 

»38 8 

— I 

Means 





aa 5 I 

-^3 I 

227 4 

— 22 I 



109 5 

^30 I 

— ai 2, 






aa4 9 

-US 6 

2275 

— 224 



1105 

331 0 








Diurnal motions 

4 - 5 ' and 4 - 18' 


for lat 

—22° 

Two or three small groups of dots See the figures 

Nothmg can be made 


of them 


X 
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MB OARBINGTON’S OBSERVATIONS 


260 New on April 19th (see 260) 


at 109 6 

1437 

-18 7 

Means 


139 3* 

_ao 9* 

141 0 —19 8 

1105 

1438 

-185 



1390* 

-ai 3 

141 4 -19 9 

III 3 

1443 

-183 



1383 

— ®i 8 

141 3 —so 0 

1135 

1456 

-181 



137 s 

—330 

I41 3 —30 I 


Diurnal motioiiB +6' and +4' foi lat —ao® 

261 The piinapal spot of 269 is piohably the same as the principal nudeus of 261 on 
Apid 28th The mean positions of 261 will be neaily as Mows 


A * 

at III 5 

846* 

—30 0* 

1135 

846* 

— 510 0 * 

1145 

849* 

» —30 0* 

1155 

850* 

— 5(0 0* 

“7 3 

853+ 

—30 0* 

fiom whudi a small positiro motion 

m longitude would follow whilo for 269 we have 

at 140 6 

731 

^ 0 ,% % 

I 4»5 

736 

— M % 

145 

71 6 

— aa I 

148 s 

71 3 

— 

1493 

71 0 

— 6 


■Whence diumal mokonB —14' and +3' for lat —22“ 

Both roBullfl must ho takon for what they aro worth with others Tho dirergonoo of 20l ih 
lemtukublo 

262 Appears to be two separate gioups^ the portion between longitudes 16 and 86 
appearing again as 272 Discussion is quite impossible 

264 The following points are comparable 


at 133 3 

3 <Jo 3 

+ 36 8 

Moans 



333 9 

+ 383 

357 » 

+ »7 5 

1343 

359 « 

+ 373 




35»5 

+ 38 5 

3561 

+37 8 

136 6 

3586 

+ 376 




3514 

+ 38 I 

3550 

+ 37 9 


Diurnal motions —33' and + 6 ' for lat + 38® 

267 X suspect this is the latter portion of a group not seeui See 269 of the pre'vious 
rotation 



166 


OP SOLAB SPOTS, 1858 


at 139 5 

303 3 

— 30 I 

13*5 

3046 

-195 

1356 

*053 

-194 

1376 

*05 3 

-194 


Diumal motionfl + 15' and —4' forlat —30° 

outbreak occurs The pievious observations aie foui 

133 8 —134 Means 

130 0 —116 1314 —130 

1336 —134 

1193 —109 1314 —II 7 

1345 —133 

1198 —115 1*2 3 —II 9 

135 9 -“3 

T30 I —109 1330 —III 

Whence dnmial motions +30' and — 6 ' foi lat —13° 

The last observation of a new oircnlar spot 

at 145573 138 6 —83 

may be the same as 281 next rotation, but not certauily 

270 Dots which change The following aie comparable 

at 148 5 457 -319 

1495 458 -318 

Diurnal motions +6' and —6' forlat — 33 ° 

271 A succession of at least 6 diiferent outbieaka occurs m the region occupied by 
this group See 286, 299, 310 and 328 Not susceptible of numeiical discussion 

272 See the figures Defer also to 202 

278 See 287 and 289, with neither of which, however, it is identical Doth are 
fresh in the same part 

276 The first trace of this large group was recorded on May 31st, when there weie 
only 6 small dots The quantity of penumbra on most days is unusually great The 
motion m longitude is evidently po&tive, but the observations cannot be tieated in any 
exact manner 291 may be the remamder of this group next rotation 


268 On the 26th a new 
at 137 6 

138 6 

140 6 

14*5 


X 2 


278 Two groups under this number 
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mb oabbington’s obsbbvations 


B 


at 156 5 

ao8 7 

+ 16 2 

1575 

208 4 

+ 16 2 

158 s 

ao8 8 

+ 16 I 

1595 

208 8 

+ 158 

Wliaaoe 

dinmal motions + 8^ £uad — 8 

A new group of wlidh the diyergemoe is notiooablo 

at 164 5 i960* 

+134* 

Meana 

19a a 

+130 

1941 

165 5 197 4 

+139 


191 5 

+ 129 

1945 

i 56 5 199 a 

+143 


1908 

+13 1 

1950 

Wlience dnininl motoLons + and +15^ 

A normal drcnlar spot See 868 and 207 


at i 52 jo8 

137* 

-98 

163 515 

1373 

-95 

164517 

1371 

-9 5 

165 519 

1371 

-9 3 

166 527 

137* 

-90 

169 528 

1377 

-8 8 

171 566 

1373 

-89 

17a 535 

137* 

-89 


Ihnxnal motionB + 1' and — 

wbeh indtuses me to regard 297 as dutincb 


A small spot of very slioit dtuation 


at 171 366 

119 1 

-ao3 

17*535 

1186 

—20 7 

Dimnol motions —30' and +12' 

The figures mdicate the whole of this spot’s 

hnef histoiy 

at 175 666 43 9 

—23 I 

Moans 

41 8 

-249 

4*9 

176 547 43 9 

—228 


41 6 

-249 

4*7 

177 617 43 7 

—227 


40 6 

-249 

422 

Whence dninial motionB - 

-21' and —6' 

The second outbreak m this part See 27 1 


at 169 5 39 4 

+ 187 

Means 

3*4 

+ ai 3 

35 9 


+ I<5 a 

+ 134 
+137 


—040 

-a 3’9 

— 23 8 


foi lat +j6“ 


foi lat + i ■f 


forint —9" 


fur lat —ai^’ 


forkt —24'’ 


+ 20*1 



OF SOLAR SPOTS; 

1868 

167 

171 6 

40 I 

+ 183 




303 

+ 30 7 

352 +195 


172 5 

40 a 

+ 18 4 




39 8 

+ 205 

35 0 + 19 5 


173 5 

403 

+ 184 




39 0 

+ 30 6 

352 +195 




Dmmal motions 

— 13' and —7' 

for lat + 30° 

287 and 880 Compme 273 

of the rotation 

before; and 300 of the next All 

difFeient 





290 The lowest South spot observed bj me, and I know of none othei so low in the 

lecoid of any othei obseivei The spot divides into two qmte detached at once 

at t8i 563 

318 0 

-450 

Means 



3154 

-448 

3157 -449 


i8a 678 

317 1 

-+1-2 




3139 

-+1-8 

3155 “445 


184527 

3146 

-440 




310 3 

-449 

3134 -444 



Wlionco cTiurnal motions — 93'ond —8' 

for lat —45^ 

291 A neat ciiculai 

spot See 276; with which it may be connected 



at 176 5 

301 9>t 

— 1 3 7 (noar the limb ) 


1775 

300 7 

-138 



179 5 

3004 

— 143 



180 5 

3005 

—143 



181 7 

300 1 

— 14 3 



183 7 

300 3 

-14 I 



1845 

300 3 

“I38 



1865 

399 8 

— 14 0 




Dimnal motions —4' and —1' 

foi lat —14° 

298 May be treated as three detached spots 

I extract the following only toi com- 

parison A normal spot 






at 177 6 

380 9 




1795 

2785 




180 6 

378 1 

--21 9 



181 7 

377 3 

-‘21 9 



183 7 

376 8 

‘-21 8 



1845 

377 0 

‘-21 7 



185 5 

2773 

— 4 



1886 

375 3 

3 



Whence diurnal motions 

— 13' and —4' 

for lat —33° 
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MB cabbiwgton's obsekvatioms 


SOS Two gioups undei this number 


A A small airoular spot seen tJl July 6tli 



at 181 653 

3474 

-133 


i8a 578 

3474 

— 13 6 


1 845*7 

3474 

—133 


186487 

347 I 

— 13 I 



Binmal motions - 

■3' and —4' 

forlat —12“ 

B Oommeuoes as a dot on July £(nd and becomes 

a largisb group^ one component of vfhioli 

reappears as 304 and 316 IBhrst 293 B as follows 


at 184 5*7 *45 3 

— ao4 

Means 


339 a 

— 

3433 -303 


186 487 346 7 




*383 

— 5^0 0 

3435 -303 


188 651 346 7 

— ai 0 



*37 5 

— aa I 

343 I —31 5 



Diumcd motions - 

■3' and +18' 

foi lat —a I® 

Next for the nadeus wluoh rocois 



First rotation 




at 188 6 

3467 

—31 0 


19^5 

3464 

-313 


Second rotation 




at 313 5 

3463 

-31 3 


3155 

3456 

-31 5 


3185 

3436 

— 31 4 


Thnd rotation 




3376 

339 6 

—31 8 



Tlin inrrpoAiMH iwliTifl ongintil diyorgonoe beoomoB IflBB iTifluentjalj and wo luiiy coucludu 

Diumul motionB — 15'oiid+i' forint —zi 


S 06 The group 306 in this region next rotation is quite distmct as the figures conclu- 
sively diow. Of 296 the large spot on the parallel -SI" alone admits of useful discus- 
sion 


at 1845 

1917 

—309 

1865 

1905 

—30 6 

1886 

1898 

—308 

1915 

1887 

—31 4 

19*5 

1883 

—31 6 

1945 

1878 

—31 7 

1955 

187 3 

—31 6 


■Whence diunial motionfl —33' and +7' forlat — si° 


206 A nor^ circular spot 
^ at 188 5 

1915 


154 a* 

155 8 


— 19 6 

-19 s 



OF SOLAR SPOTS, 1868 


169 


1925 

1550 

— 19 5 

1945 

1540 

-197 

1955 

1538 

-199 

1975 

153® 

—30 I 


Th© first of these longitudes is either m. error some 3 degrees^ or the spot is a component 
stdl retammg motion of divergence m a group which haa disappeared 

Diurnal motions —34' and 4' forlat —30° 


297 Two groups 

Compare the spot 

m — 10° with 281 


A 

at 188 6 

140 6 

- 99 



191 5 

1403 

- 97 



1925 

1404 

- 99 



1945 

1407 

98 



1955 

140 5 

— 10 0 



1975 

140 8 

- 98 



Whence diurnal motions 

+4' and zero 


B Hardly suffloiently observed 




at 191 5 

1315 

-15s 

Means 



137 0 

— 16 I 

129 3 

-158 

1935 

1324 

-158 




137 I 

-166 

1297 

— 15 3 


Diurnal motions +30' and +34' 

From this date the obsoi rations are less contmuous from unavoidable causes 


foi lat — 10° 


forlat —16° 


Q09 The thud outbieak in this place See 271, 285 preceding, and 310 and 328 
following I thioL. inspection will show that any tieatnient by comparing means 01 
single positions would be unsatisfactory I theiefore omit discussion 


305 The record exhibits very finely the first day’s development of a gi’oup I taJce it 
that the component in longitude 108 is identical with 318 of the next lotation, theieby 
showing a motion in longitude changed from positive (due to divergence) to negative 
(fiom noimal causes) The observations of 318 are two as follows 


at 337571 3084 4- 13 I 

247 533 2067 +134 

"Whence dimmal motions —10' and + 3 ' 

300 The first trace is again to be seen here 


at 315 5 

1938 

— 164 

Means 


1894 

-175 

1916 —17 

2185 

1938 

-173 



1878 

-175 

190 8 —17 

3195 

1946 

-178 



1875 

-179 

Diurnal motions ' 

191 0 —17 

—9' and +13' 


o 

4 

8 


foi lat +13° 


forlat —17° 


mb OABBINGTON’ta OBSEETATIONS 


309 The group 8S7 m next lotation seems some new outgiowth of this, but cnnnot 


be identified with it 
at 2306 

55 3 -33 7 

Means 

48 0 -356 

51 7 -34 7 

*336 

410 —353 

• 

54 <5 - 3*8 

478 -341 


Dnunal motions 

—78' and —12' loi kl —34" 


810 The observations of tbs and othei groups following ore too faagmentaiy to deal 
with 

315 and 33S The pnncipol nucleus os Mows 

at 237 6 271 2 ^19 3 

2,664 2667 —195 

At the first dato divoigonoo may not liavo ■wlioUy ooosocl, howovoi 

Diumol motions —9' and o' foi lat ^19® 

319 See also 833 and 360 Eecord much interrupted 

320, 334 and 361 appear to be the same large group, but inspection of the giaphital 
lecoid IS oil that is possible 

322 336 may be the same, but the evidence is insufficient to pioceod upon 

323 and 337 ace no doubt the same group 

827 See lemaik on 800 Chief nucleus as fohows 


at 250553 

47 * 

-340 

*54503 

430 

-33 9 

*57 57 * 

39 9 

-336 


Diumol motions —Sh' fttid “4^ tin hit •“ 34 '* 

328 See 810, with the latter part of which it coircsponds 
384 See 819 and 860, to which I can only thus refer 


886 may be the same as 821 Howevei take only obseivations — 

at *73 430 141 * -* 5 ® 

*75 435 ^^40 1 -»5 8 

Dmnml motionfl —33' and +6' foi lat —26'’ 


341 and 367 may be compared as follows 

at 2896 348* +*3 3 

*93 5 3448 . +*3 7 



OF SOLAB SPOTS; 1868 161 

Next rotation 

at 310 5 3393 +a3 5 

3145 3371 H-!i3 3 

3155 33*5 8 +»3 3 

Dinmal motions — 34' and zero for lat + 33° 

350 See 819 and 834- 868 seems new 

363 and 866 may be related; bnt are not comparable 
366 A very large group, or perhaps two See 870 

366 A very large spot in lat — 20 ° oovenng 12 degrees of longitude without a breafr, 
winch afteiwaids divides and diverges; so that in the nett rotation its parts appear as 
two groups 876 and 378; separated by a cleai space of more than 15 degrees Group 
393 follows as a fresh outbreak in the same place 

373 See 863 which precedes; and 389 which follows 

374 Observed 4 timeS; as follows 


at 35*=^ 5 

1649 

-183 

355 5 

1640 

—18 a 

359^ 

1633 

— 19 a 

360 6 

161 ? 5 

-193 


Diurnal motions —15' and +io' for lat —19° 

379 and 382 Two singular groups of dots covering 40 degrees of longitude; of which 
it might be wished the record was moie complete 

381 A large gioup which may have passed unseen at the next rotation between 
J anuary 20th and February 3rd 

886 Two if not three groups close together, which the next rotation aie 399 and 401 
I think the result of comparison would however be questionable 

396 and 407 may I think be compared thus 
at 33 5 333 9 +75 

3 * 8 1 * +7 5* 331 o 

617 3447 +55 

3350 +73 3398 

Dmmal motions +19' and 

406 Two fair observations First nuclear, and then not 

at 54 54!? 3454 -171 

61678 345 a —168 

Diurnal motions and —z' forint —17° 


+ 75 
+ 69 

— i' for lat + 7° 


Y 
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MB CI[A.EEINQTON*S OBSERVATIONS 


408 A normal circulai spot 


at 61 7 

389 a 

+ 138 

645 

3893 

+ 13 a 

665 

388 8 

+ 130 

<575 

388 1 

+ 13 6 

68 6 

388 7 

+ 13 I 


DiTimal motioaB — ’ 10 ^ and — 8 ' for lob +13 

41S One component seems to lose its penumbia, and after appearmg as a dot, lede- 
velop as a penumbial spot The observationa at this time vere made by Mr James 

Bieen 


645 

3396 

+300 

336 6 

+ 193 

333 ^ 

+ 183 

665 

3390 

+ 196 

335 8 

+ 190 

333 7 

+ 184 

<575 

339 0 

+ 197 


+ i 9 » 

3334 

+ 186 

335 7 

68 6 

338 8 

+ 199 




3334 

+ 190 

335 6 

+ 194 

69 5 

338 3 

+197 



aai 5 

+ 19 1 

3348 

+ 194 


Diurnal motionB —16' and +4' foi bit + 19*’ 

413 to 424 The obseivatons are either msufficient or of a kind on which no discussion 
foi motion can be based 


426 A spot which on Apiil let showed pcnurabia 

at 89 515 808 a +191 

90476 308^ +188 

98589 3077 +184 

Dinmel moUonB — la' and — la' 


for kb +18“ 


433 May be the letmn of 423, but the record is too inconsecutive to be certain 

437 A detached spot observed twice only 

184483 »a8 7 —164 

137508 *887 “ 1^3 

Diurnal motions zero and — ol for lat 


480 and 466 ore probably the same, but 466 consistmg^ of two spots of which one 
must be new, it will be better to examine the first rotation alone 

134483 . 1851 —141 



OF SOLAR SPOTS, 1869 


163 



for lat ~ 14° 


forlat —14° 


for lat — 7° 


forlat —23° 


445 and 464 

Theie aie the following' obseivations 



at 131 5 

33 » 

+ 149 


141 7 

31 8 

4-15 » 

464 

at i55 5 

288 

+ 148 


But the spots being merely large dots on tbe two last days, I tlunk they cannot safely be 
combined, considering tbe interval of tune between 


453 and 478 A neat cucular spot 


First rotation 

at 1455 

220 9 

+306 


155^ 

2149 

4-300 

Second rotation 

1736 

209 9 

4-301 


176 6 

208 3 

4-295 


1805 

2057 

4-296 


1835 

«o 3 3 

4-28 6 


In tills iTiat.n.nnfl a normal spot of diameter less than 2 degrees preservmg tbe same appear 
anoe tbrongbout drifts m longitude over 17 degrees 

Ibumal motions —18'’ and 
T 3 


for lat + 30° 



104 MB OABEINGTON*S 0BSEBTATI0N8 

4S3 480 are somewhat wnmlnr and in neaily the same pomtionj but the relation is 

doubtiul 

457 On the first day of observation exhibited very distinctly the deficiency of 
penumbra between two neigfhbouringp nudeij which formed one of the eailiest pecuhaiities 
noticed by Dr Wilson of Glasgow The positions observed were 


at 1556 

1363 

+ 18 I 


1596 

1349 

+ 17 8 (mean) 


i6a5 

1330 

4-180 



Diurnal motionB 

—30' and zero 

foi lat +18° 

There is at the next rotation a dot (481) 



at 180 5 

I 3»3 

+ 18 7 


but the identity is very questionable 



469 A normal ciiculai spot 




at 1536 

99 3 

— 12 6 


1596 

994 

— 12 7 


1633 

99 5 

-125 



Diurnal motions + and zmo 

foi lat —13“ 

405 Bathei high north Koimal spot 



at i 59 5 <J 3 

*5 3 

+37 » 


16a 334 

334 

+37 0 


Tho first obsorvation was tcJcon near the limb, and there is no third one m tho record 


Diurnal motions 

-53' and -4' 

fox lat +37“ 

400 A nearly noimal spot 




at 1623 

94 

+ 13 I 


1665 

104 

+ 128 



Diamal motions + 15' wad —4' 

tor lat +13" 

470. A neat circular spot 




at 1736 

3068 

-»5 3 


176 6 

3083 

—26 0 


The last observatLon was very near the limb^ and as the resulting motions aro con< 


tradiotioi7'> 1 do not put them down 

471 A dot first without and then with penumbra 

at i 65 6 298 6 + 16 0 

1736 *998 +155 

Dinmal motions + 10' and —3' for lot + 16® 





165 


OF 80LAE SPOTS; 1869 


476 

Observed three timeS; but as 

one of two components disappears; 

no companson 

of positions can be made 





479 

A rather large circular spot 






at 176 5 

180 0 

-145 




1805 

1803 

-149 




1835 

180 1 

-147 




Dinmal motions zero and zero 


for lat — 15° 

486 

A normal ciicular spot of 3' 

’ diameter 





at 1835*5 

589 

+ !2,g ^ (near the Lmb ) 


187 54a 

54 8 

4- *9 a 




188 548 

541 

+ 29 3 




190 599 

5* 

+*9 7 





Diurnal motions 

—50' and + 6 ' 


for lat +39° 

486 

Anothei circular penumbral spot 





at 18754a 

*7 5 

+ 10 I 




188 548 

368 

+ 10 3 




190 599 

36 3 

+ 10 0 




197 553 

*5 7 

+ 109 





Diumal motions 

—8' and +6' 


for lat +10° 

488 

I disiegaid the mfluence of the small spots north-following 




at 190 6 

% % 

+ 134 




1975 

% % 

+ 137 





Diurnal motions 

zero and +3' 


for lat +13° 

491 

The dots north-following are disregarded 





at 197 6 

*999 

+ 7* 




aoi 5 

303 1 

+ 83 




304 7 

304* 

+ 94 (near the limb ) 



Diurnal motions 

+ 38*^ and + 30^ 


for lat +8*^ 

494 

Should probably be counted as two groups 




A at aoi 5 %S 1 4 

- 93 

Means 




348 6 

“85 

*530 

89 



304 7 358 X 

- 96 





349 I 

- 90 

*53 ® “ 

93 




Diumal motions 

+ 13' and +8' 


for lat — 9® 


B at 197 6 347 4 

-163 

(near the hmb ) 




301 5 *45 8 

— 16 0 






IgQ MB OiBBINCHON’S OBSERVATIONS 

3047 a445 -158 XT. 1 1 ^ 

ao8 5 *440 -15 a (near tho limb ) 

Diurnal motions — ao' and foi la* “ l< 5 “ 

495 This larg“e group was pieceded in the former lotation by a group 470; which has 
a remarkable Bunilaiity to group 513 which follows m the next rotation 

496; 516; and 685 The principal nudeus comes lound a third time Tho gioup nt 
fiist IS of enormous area; some 16 by 8 degrees I compare the positions of the piiucipal 
nudeus 



Fmat rotation at 804 7 

8 o 8 3 

+ 80 8 



8087 

8 o 6 I 

+ 81 8 



Second rotation 889 5 

800 5 

+ai 5 



a3»S 

800 0 

+ 81 I 



a3<5 5 

1983 

+41 3 



a39 5 

1974 

+ 81 8 



Third rotation 837 5 

1988 

+31 3 



8604 

191 8 

+ 81 8 




Diurnal motioiis 

—16' and zero 

Ini lat +81® 


In which both rotatums comoido 


49? 

FoUowmg the above large group at some distance 



at 8 o8 5 

1883 

+ 197 



ail 5 

181 a 

+ 196* 




Diurnal motions 

—88' and zero 

tt)l lut +30® 

600 

A circular noimol spot 





at 80S 6 

1488 

- 77 



«ii 5 

1430 

— 80 




Diurnal motions 

+4' and +6' 

for lilt — 8® 

602 

A neat dongated spot 





8o8 6 

931 

— 146 

(near tlic bnib) 


4115 

91 8 

-148 



4155 

98 7 

-149 



The first obsemtion throws doubt on the motion 


503 Afterwards the enormous group 620 Compare the whirl of penumbra m each 

608 One group disappears; and another breoks out I compare two positions of a 
dot which foUowB 

at *aa 735 398 o +91 

aa 55 a 9 8983 +93 

Diurnal motums + 5 ' and +8' forlat +9® 



OF SOIAB SPOTS, i8G9 167 

516 There is probably remaining diveigence, and no means of ascei taming or avoiding 
its effect 


00 
I— ( 

All these spots may be treated individually 




A at 333 5 

1684 

-T93 



*3<5 5 

167 6 

-193 



*39 5 

166 7 

-197 




Diurnal motions 

— 14' and + 3' 

for lat —19° 


B at 333 5 

160 I 

-*49 



*3<’5 

1585 

-*5 a 



*39 5 

1569 

-353 




Diumol motions 

—38^ and 

for lat — 3j“ 

619 

A detached spot of simple 

form 




at 3335 

1449 

+ 3*5 

(noai tho bmb ) 


*3^5 

1434 

+ 339 



239 5 

141 6 

+ 33 3 




Diurnal motions 

—38' and 4 - 5 ' 

for lat + 33° 

620 

See 603 pievious Tho positions of the 

detached normal spot north-precedmg 

may be 

compared 





at 3365 

103 3 

4-383 



*39 5 

loi 5 

4-37 9 



*43 5 

989 

+ *7 8 



Diiuiial motions —38' and —4' for lat + a8° 


Tlio observation oi tins veiy splendid gioup on Soptombor 1st has bad some notonety Mi 
Hodgson at Highgate and I at RodhiU witnessed and dosoribod a singular outbreolc ot 
liglit which lasted about 5 mmntes, and moved sensibly over the contour of the spot, lui 
account of which has been sufficiently published by me m the Monthly Notices of tho 
E A Society for November, 1869 , and since repnnted m tho Philos Trans Vol 151 , 
Part HI, by Mr Stewart, in his Memoir on tho Groat Magnetic Disturbances wboh 
extended from August 28 th to Sept 7 th 

632 and 641 ore probably related, but theie being but one observation of each, com- 
paiison would be too precanous to be introduced here 

586 A normal spot obseived twice only 

at a43 5 35^9 +311 

*53 4 354 <5 4-aoi 

Diurnal motions —14' and —6' for lat +ai° 

626, 547, and 564 I suspect the last (664) is a third appearance of the piincipal 
nucleus of 636, but the inferred motions would be too conjectural foi insertion 
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JIB OAIIBINQTO»’S OBSBBTATIONS 


From Si6 and 547 

at H 53 4 349 3 ~* 9<5 

478 6 333 9 ”30 4 

» 8 i 5 33 M -30 1 

WJieaoe dramol moiaonfl —38 and +a' 

681 and 660 EatTiei too laige for exact observation. 

at aS 3 4 *49 9 + 7 ^ 

aS7S *513 +71 

a6o4 a5a3 +7® 


forlat —30® 


Next rotation a. t u\ 

at a78 6 nS^ 5 +85 (nearthe limb ) 

a8i5 *558 +91 

Dinmal motums +13' and +4' foi lat +8'’ 

638 and 668 may be tbe same, but cannot safely be treated as such 

/ 

637 and 666 occur m the same position m successive rotations, but theie is but one 
observation of each 

648, 660 and 688 are probably the same group 
646 Seen twice only 


at a78 6 3434 —116 

a8i3 3434 

Diurnal motions aero and zero 


forlat — la" 


648 A dot, With an mterval of 3 days 


at 978 6 

»9SS 

4'a8 8 

a8i S 

a98 5 

+ a8 6 

I suspect the longitude, or the identity 

661 and 669 Some change of form tahes place 


at » 8 i 5 

aa5 a 

+a5 5* 

apas 

aai5 

+»53 

Second rotation 

»* 3135 

ai 5 o 

+ a6 1 

31*55 

ai3 7 

+a6 4 

Diurnal motums 

—ac/ and 4 


for lat + 
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OF SOLAB SPOTS; 1869 

663 I think the two positions may be safely compoied 

at a8i 5 317 8 +68 

aga 5 318 6 +60 (near the limb ) 

Dramal motions +4' and —4' foi lat +6° 

654 and 671 are probably related; but the observations will not bear discussion 
568 and 678 The same remaik applies 
660 See 643 and 683 


604 See 626 Tieated individually theie are 

5 

3^3 6 


at 3060 


306 8 —33 6 

3007 ~3®° (nearthobmb) 

Diurnal motions —33' and —5' for lat —33° 


606 A small spot seen twice 

at 3135 

3165 


346 0 —38 9 

343 I -39 I 

Dimnal motions —58' and +4' 


607 Twice observed Dots following 

at 3135 

3165 

I tlmilc divergence vitiates the rosnlt 

608 Two large equal components 


343 3 
»45 7 


- 68 
- 48 


at 313 5 

343 I 

-135 

Means 


»33 9 

-15 <5 

3380 —146 

3^65 

3434 

-134 



2334 

-154 

337 9 - 14 4 


Diurnal motions 

— and —4' 

692 The prmcipal spot 

recuis 


573 

at 3165 

147 9 

+ 365 


3305 

1464 

+ 365 


3335 

146 6 

+ 367 

59 » 

at 344 5 

1434 

+ 35 4 


3485 

1430 

+ 347 


3515 

141 8 

4-343 


Whence diurnal motions —10' and —4' 


for lat — 39° 


for lat —14° 


foi lat + 36° 
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ME oaebi»gton's obsbhtations 


676 A amaJl orculoi penumbral spot 



at 3165 

1409 

—484 



3*05 

117 8 

—48 7 



3»3 5 

116 1 

-»7 9 



3«7 5 

1136 

—48 0 




Duunul motioDfi — 

40' and —3' 

for lat —48® 

677 A normal spot 

at 3405 

97 I 

+ 135 



3»3S 

968 

+ 140 




Dinmal motions - 

■6' and +10' 

for lat + 14“ 

679j 696 and 618 Three succeseire rotations 



Fust rotatum 

at 3303 

943 

— n 6 



3»3 5 

93 7 

-II 5 



3»7S 

. 931 

-II 9 


Beoond rotation 

at 3445 

* 940 

, —14 4 

(near tho limb) 


348 s 

94 3 

-II 7 



3515 

93 4 

— II I 



3555 

9*5 

— 10 6 


Third rotation 

at 3755 

940 

— II 4 



3805 

94 1 

— 11 6 



3813 

944 

-II 5 


The motion in longitude is first slightly positiTO and than negatiTO^ and wo may safely 

oonclnde on the whole 






Diurnal motions zero and zero 

for lat —14® 

681 and 698 See diagrams 




First rotation 

at 3435 

440 

+437 



3»7 5 

435 

+ 446 



3305 

447 

+413 


Second rotation 

at 3485 

466* 

+ 41 6 

(near the limb ) 


3515 

447 

+ 44 I 



3555 

434 

+ 44 0 



3^05 

396* 

+ 44 I 

(near the hmb ) 



Dmmal motions 

—4' and — i' 

for lat + 44® 
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OP SOLA,B SPOTS, 1869 
682 A small euculor spot, well defined 


at 3335 

433 

+ 14 0 

3»7 5 

43 I 

+ 143 

3305 

41 9 

+ 144 


Diumal motionifl — 3' and +3' forlat +14° 

684 One of two spots disappears and the other shows signs of diveigence from it, 
precluding results foi motion 

686 and 603 Probably the same, but the last observation of 686 and the first of 003 
weie taken when the spot was so neai the limb that companson with the only other 
observation obtained would yield no reliable result See 613 for great similaiity in 
appearance 

688 See 608 and 680 the last probably different 

689 The figures show a veiy rapid disappearance of the largei component m the 
couise of two days 

604 and 612 Only one obseivation the first rotation When come lound the second 
time, much diverged On January 11 th the diagram indicates a second outbieak in the 
place of the fii St, and between the three positions of the remains of the fiist outbieak 
Discussion foi motion seems impracticable 


607 A rather large normal spot 


at 3485 

698 

-153 


3515 

58 8 

"-159 


3555 

58 3 

“-154 



Dinmol motions 

— 13' and —8' forlat 

-16° 

699 Two groups One the remains of 683 Trace of the other recuis as 616 

No 

conclusions can he diawn 




601 A large normal spot 




at 355 5 

3*4 8 

— 18 9 


3 <Jo 5 

3*15 

-19 I 


3<J<5 5 

3194 

~ 18 7 (near the limb ) 



Diumal motions 

—39' and— i' forlat 

-19° 

604 In the next rotation 627 takes this position I consider the foUowmg 

points 

comparable as under 



at 1 5 a4a 7 

-350 

Means 


» 3 <J 5 

-38 3 

3395 —357 




jyg mb oabbinqton’s obsbbvations 

65 *413 -*3<S 

2351 -»8 4 *38 a -a<5o 

Diamal motaona — 1 / and —8' for lat — *6“ 

608 A Bmall orcular spot Another outbreak below, which may be tlie first trace of 
680 Also see 688 

at 15 ao47 +M3 

55 *034 +aa4 

DitudbI motionB 16^ and + x' for lat + aa° 


611. There is a fi.edi outbreak (687) here the next rotation 


618 See the remarks under 694 

613 Two spots, one the remains of 679 and 696 the othei which is near on January 
16th IS observed only once more and does not come round ag^m 

B at 155 833 -98 

165 838 -100 

Dmcnal motionB + 30 * and +ia^ for lat — 10 ® 

616 See the remarks undei 699 and the figuies 

617 A rather large group m lat SO® N , of which the first tiace appeals to have been 
seen The growth and decay aie both lapid It does not recur 

618 A large spot generally circular The nucleus becomes double, and the changes 


pi event conclusions of much value 

The positions are 


at 155 

IS 

+ 80 

163 

97 

+ 74 

185 

a I 

+ 73 

ai S 

I a 

+ 13 

aa 5 

08 

+ 13 

ass 

1 1 

+ 11 


Wlierioe dmmal motions — n' and —i' for lat +8® 

619 Another smaller curcular spot, the nucleus of which also undergoes some change 


at 1^5 

3583 

-*44 

165 

338 7 

-*44 

185 

337 3 

-*47 

aiS 

3S'5o 

-*50 

aa3 

353 4 

-*5* 

*3 3 

353* 

Ihnmal motions - 

-*S3 

-a8' and +7' 


for lat — !»5® 


OF SOLAE SPOTS, 1860 
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020 A large dot observed twice only 

at ai5 344 5 +309 

344 7 +3° 8 

Diumal motions 4- la' and —6' for lat + 31° 


022 May, I thmk, be treated as under, as tbe dots which follow do not seem to aflFefJt 
the motion 


i8 5 

3194 

-93 

31 5 

3195 

-85 

335 

330 0 

— 8 3 

335 

330 9 

-7 7 

375 

3309 

Dim-nal motions +10' 

-7 8 
and —8' 


627 See 604 and 650 I can only refei to the diagiams 

628 Motion in longitude is positive as the figures show, but the observations aie 
insufficient 


629 The three middle obseivations will bear compaiison 


at 39 5 

230 0 

+ 51 

Moans 


314 I 

4-59 

31:70 4-55 

31 5 

331 3 

+5 ^ 



313 8 

+ 57 

3175 +54 

335 

331 7 

+5 3 



3139 

+ <5 3 

3178 +58 


Dinrnal motions + 16' and + 8' for lat + 6® 

080 A laige group of which 608 may be the first trace The diagrams can alone 
be lefeiied to 

032 Obseived with penumbra on Feb 1st only 


at 39 5 

1904 

+ 179 

315 

1913 

4-18 3 

335 

191 7 

+ 184 


Dmmol motions 4- 25' and + lo' for lat 4- 18° 

636 Groups in this locahty the two next rotations 

040 A group of many spots of which remams recur m 656, though not admitting of 
identification or discussion in any way See figuies 

641 Piobably two groups Can do nothmg with either 
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MB oabbingiton's obsebvations 


646 A group m rather high ^orth latitude 


at 43 5 

33 7 

+ 334 

Means 


a8 6 

+35 » 

31 » +343 

455 

33 7 

+3»4 



*5 7 

+3d I 

39 7 < +34 3 

47 5 

33 7 

+3ao 



»3 5* 

+370* 

a8 6 +345 

504 

315 

+3*0 



ao 0 

+37 9 

*5 8 +34 9 


Whence dinmal motions 

—48' and H- foi lot + 34® 

646 and 668 687 also follows 

m the same locahty Inspection shows that the two 

first have small motions^ apart from diyergenoe 

The following positions may be com- 

pared 




at 4a 5 

385 

+ 144 

Means 


305 

+ 170 

*45 +157 

43 5 

397 

+ 143 



19 8 

+ 166 

*4 7 +154 

455 

303 

+ 138 



198 

+ 166 

*50 +15* 

475 

307 

+ 136 



ao 0 

+ 17 I 

*54 +153 



Xhumal motions +10' and —5' forlut +15® 

647 Two distinct groups The only comparable pomts belong to the second one 


at 504 

3461 

—146 


53 d 

34 <S 4 

-143 



Dmmal motions +8' and —8' for lat —14® 

648^ 670 and 692 

A group which loses all but its pimmpal spot 

The positioxifi of this nuoleiiB were 


First rotation 

at 53 5 

399 I 

+ 303 


545 

3991 

+300 

Second 

at 74 5 

397 7 

+ 30 9 


776 

3964 

+ 30 5 


81 5 

»945 

+ 30 0 


836 

3941 

+ 30 0 


845 

3938 

+ 30 3 


855 

3931 

+ 199 

Third 

at 105 5 

3933 

+31 3 


1065 

3930 

+ 31 I 


1075 

3933 

+ 31 0 


1085 

3919 

+ 305 


By ths first aad ssoond rotatioiis 

Dinnial mottons —9' aad +0' , for lat + ao® 

-7' and +a' for lat + ar 


By tlie second and third 
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OF SOLAE SPOTSj 1860 


649 I omit the observations of Feb SOtb and S7th, for reasons which will appeal on 
reference to the diagrams 


660 


at 5a 5 

!»46 5 

1 

M 

<>1 

53 5 

346 8 

—17 5 

54 5 

3465 

-177 

515 

346 5 

—17 8 

59 5 

3459 

“18 3 

60 5 

346 3 

—18 0 

61 5 

3457 

— 18 4 

Whence diumal motions 

—6' and +5' 


May he a pait of 6S7 A neat normal spot 


at 50 433 

340 8 

—34 I 

53 584 

3405 

—340 

53541 

3403 

“33 9 

54490 

3395 

—34 1 

57500 

3384 

“34 3 

59 495 

336 9 

-350 

60576 

337 » 

“34 5 

61 636 

3374 

“346 


Diumal motions —24' and +5' 


forlat ~i8° 


(near the limb ) 


for lat — ^4° 


661 A gioup neaily ui the position pieviously occupied by 638, though apparently 
different The changes shown in the diagrams are the chief feature noticeable, othei 
discussion bemg impracticable 


663 and 664 are also groups of the same knd, the outhnes and nuclei undergoing 
violent changes They appear to be lespectively identical with 686 and 686 of the pie- 
vious lotation 


663 and 677 A 

A single spot 

of drawn-out form 


First rotation 

^^ 51 6 

169 6 

-6 8 


59 5 

169 I 

-69 


605 

169 6 

-69 


616 

169 1 

-71 


644 

1694 

“65 


655 

169 6 

“63 


676 

1687 

-6 5 

Second 

at 835 

1739 

“64 


845 

1737 

“65 


855 

1739 

-6 6 


Dmmal motions + 10' and -i' for lat —f 

666 Not susceptible of tieatment See figures 
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MB OARBINGTON'S OBSERVATIONS 


660 See previous rotation A numbei of dots over more than 40 degrees of longitude , 
one 01 two of which only came to ony size The following positions of the cluef spot 


may be compared , 

^ ^ at 61 6 

108 * 

—158 

644 

108 3 

—150 

65 5 

108 6 

-147 

676 

1090 

-147 

<595 

109 * 

-147 


Diimiol motiOLB +9'aad 

658 A medium nuclear ciicular 

spot 


at 64 4 

766 

+ 185 

65 5 

766 

+ 188 

676 

767 

+ 189 

695 

770 

+ 190 

7*4 

764 

+ 184 

74 5 

76 I 

+ 18 3 


Dinmal motioos 

—I' and — 1 


for lat — 15° 


foi lat 4 -i 9 ® 


060 The only compai able points me these 

at 64 4 7*0 — 5 5 

65 4 7 » 4 -5 3 

Diumal motioiis +*4' and — i*' 


for lat —5“ 


The observationB of tho spot soon in tho position 68 4 by —3®, on Morcih 8th and 15th, oro 
not comparable^ masmuoh as no such spot was viBible on tho loth and 13th 


060 Either diffeient dots or discordant observations 

001— 606 These groups admit of no comment 

066. Two separate outbreaks of short duration, each but once observed, which appear 
to correspond to groups 089 and 601 of the next rotation 

067 A g^oup seen twice on March 13 and 15 Not seen on the 18th In the next 
lotation, 690 occupies the same position, and in the third rotation a large group (771) 
succeeds There is no question that the three are successive mdependent formations or 
outbieaks m the same region This and other cases (666 immediately before is another) 
indicate that the source of energy which leads to the formation of a spot or group is not 
always erdiausted on the disappearance of the group , that corresponding to the visible 
spot there is an mvisible overhanging cloud or underlymg volcano, the discharge of 
which rupturing or displacing the photosphere is sometimes mtermittent 

670 See 648 and 699 
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OF SOLAR SPOTS; 1860 
07 1 A plain dot observed four times 


at 81 6 

347 0 

+5 8 

836 

348 5 

+57 

845 

349 I 

+5 8 

855 

348 5 

+52 


Dinmal motions +30' and —7' for lat + 6 ° 

672 and 690 coi respond in a certain degree, but the evidence of then identity is open 
to doubt The lelative pomts in neithei admit of discussion 


073 Two gioups A and B Fiom the first I find 


at 81 6 

*38 5 

+13*5 

836 

338 0 

+135 

84 5 

338 0 

+13 1 

855 

338 3 

+ 13 9 

Whonco diurnal motioiiB 

—6' and —6' 


B oonesponds to 697, tlio next rotation 


foi lat +13° 


074 A large smglo spot of smgular but not uncommon form, which I suspect divided 
111 two between Maich QOth and Apiil 1 st The dots m the neighbourhood varied fi?oni 
day to day The observations, which did not admit of much precision, aie as follows 


at 81 6 

308 6 

-134 

83 6 

308 0 

-135 

845 

!io8 5 

-136 

8') 5 

308 3 

— 143 

• 88 6 

307 7 

— 136 

91 6 

307 6 

— 13 8 


Diui-nnl motions - 

-6' and ssoro for lat — 14° 

075 Tlie first trace appears to 

ha\e been caught Beference to the figures only is 

possible 



677 A and B Eespectmg A, 

see 063 B must, I think, be regarded as a second 

outbreak of the same group The positions cannot be compared 

678 A small cucular spot, which is probably the 

remams of 664 , thoi^h not compa- 

lable with it 



at 845 

1643 

+ 193 (near the limb ) 

85 5 

163 8 

+ 193 

88 6 

163 I 

+ 197 


Dinmal motions — 

■36' and +-8' for lat +19° 

679 , The following may be compared 


at 88 6 

1673 

-335 

91 6 

167 9 

—336 


2 A 
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MB oabbutoton’s obsbbvatiobs 


93 6 167 4 — ** ^ 

945 1674 — aa 5 

DluisjbI motioiiB ■"3' fincl zsro forlat — aa° 

681 Mere dote Compare tihe followm^ 

at 93 6 1395 , -173 

966 1383 -175 

The identutyj towevecj cannot be Diferred^ sinoe no sacb. spots were seen on. the intermediate 
day 

688 A angle nuclear spot changes to one of three confluent spotS; and then degrades 
to dots I think the motion may be mferred from the following 


at 91 5 

8a 0 

-45 

936 

8a 3 

-45 

945 

8a 3 

-4 a 

955 

8a 6 

-46 


Dinmal motions +6' and —3' forlat 

685 corresponds to a part of 709 , which see 


687 Two distmct formations 

The second first appeals as two dots on April 7tb 

Spot A at 94 5 

a6 5 

+20 0 (near the bmb) 

965 

a5 8 

+aoa 

97 5 

a6 9 

+ao3 

99 5 

a6 8 

+199 

1006 

a54 

+ i95» 


DihiubI motions ”'5^ and "lo^ Ibr lat + ao® 

For the second^ see the diagrams It is possible that the single spot m lat + 1 $^, which 
remains on April i5thj may be the same as 709 B 

688 Changes too much for comparison of parts 

680 The same See the drawings 

691 The ohservations of the pimcipBl spot are not so good as usual 7 IS follows 
near here 


690 See 648, of which it is the third appearance 


698 Seen twice only, as 

follows 



at III 4 

2717 

— »0 I 

Keans 


258 0 

— 9 

a59 8 — ai 0 

112 5 

272 I 

^ 0,06 



a 57 I 


269 5 —ai 4 


Diomal motions too nnoertam to enter 
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1860 
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696 See diagrams 

I consider discussion impracticable 


696 See 672, to which it seems to correspond 



697 The portion m 

lat +18° appears to be a 

part of 673 B 

come on again, but the 

toim undergoes too much change for motions to he inferred The more noith spot was 

observed as follows 

at io5 555 

430 6 

+ 194 



107 485 

*305 

+ 19 a 



108 51a 

429 7 

+195 



111 363 

449 I 

+ 40 0 



112556 

449 0 

+ 40 I 



115 581 

448 1 

+ 40 6 



Diumal motioiis 

— 15' and +7' 

for lat + 40° 

701, 702 and 704 

See 724 and 746, which seem to be successive repi eductions ol 

disturbance in the same region Of 701 I find observations 



at 1 15 581 

1367 

— 13,0 



118595 

1370 

— 13 1 



1 19 535 

1377 

— 13 0 



lao 506 

1380 




lai 387 

1383 




1 22 5^5 

1384 

— 137 



133 660 

1387 

— 13 I 



124 496 

1383 

— 13 3 




Diumal motions +18' and +4' 

. forlat —14° 

702 Observed three times Neat circular spot 




at lai 387 

1317 

— 42 I 



12a 525 

1347 

-21 3 



143 65o 

133 a 

— 41 I 



Diiimal motions 

+ 44' and —15' 

forlat —44° 


Still more abEonnal thaai the preceding 

704 First trace recoided as a spririklmg' of dots The group does not admit of dis- 
cussion, hut the diagrams, -which are nearly consecutive, show that 784 the next rotation 
must he a fresh formation 

703 Two dots lasting two days, and then gone The next rotation a dot 738 occupies 
almost exactly the position of one of them See 728 


at II 9 535 

146 9 

+ 17 0 

Means 



1235 

+ 174 

125 4 

+ 17 4 

140 506 

127 ° 

+ 17 1 




122 8 

+ 175 - 

1449 

+ 173 


Dnirnal motions —i8' and +6' forlat +17° 

2 a2 
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MR OABEINGTON’B OBSERVATIONS 

706 Two gi oups A and B See the figures Of the dot A the positions weie, 

■ _ _ _ I if T J r* 


at 119 535 

996 

+145 

130 506 

998 

+138 

X3I 387 

100 0 

+138 

Diuiual motionfl + la' 

and — 10' (?) 


for lat + 14° 


706 After two rotations, see 748 The diagiums show a pecuhar motion of the 
prmnpal nudeus undei the joint actions of divergence and drift A trajectoiy through 
the pro]ected positions is conspicuoudy curved The dnft may be beet infened fiom the 
following obseivationB 


at lai 4 

97 4 

+3*5 

Means 



93 7 

+33*5 

95 5 

+ 331 

i»a5 

984 

+3*5 




91 3 

+346 

94 9 

+ 33 5 

133 7 





1*45 





1*55 

998 

+ 3*4 




878 

+34 7 

938 

+ 33 <5 

136 6 

985 

+ 330 




853 

+ 346 

919 

+ 338 

10,75 







Diunukl motions 

—36' and + 6 ' 



foi lat +33® 

Divagenoe the first two days =7 degrees See drawings Note also the geaeral daeotion 
of the group 

707 The diveigence being visible on the fiice of the drawuigs, neither spot can be 
tieated separately , and the changes of the pnnmpal nudeus prevent their being combined 
It will be noted that then diveigence is sensible when these two spots aie as much as 
16 degrees apart The prmmpal spot subdivides not mto two but mto several parts 

708. A group of unusual development and permanence for its position so near the 
Equator It appears to me that the whole group swings round, and while both pnncipal 
components approach the Jlquator, the one m longitude 60“ to 66“ approaches the quicker 
Compare the following—- 
at ia4 5 

i»5 5 

i»6 6 

1*7 5 


60 0* 

+50* 

Means 


5*6 

+50 

5<>3 

+50 

61 9 

+3 9 



5*6 

+49 

57 * 

+44 

<>3 3 

+35 



5*1 

+4 8 

57 7 

+4 * 

64 1 

+*5 



51 6 

+43 

57 9 

+ 34 
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OF SOLAR SPOTS, 1800 
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139 6 

^5 3 

4-3 I 



514 

4-3 8 

58 4 9 


Dinmal motionB and for lat +4° 

This group IS of unusual value for the subject 


709 AandB 

Two distinct groups 

The first may conespond to 686 Whether 

01 no, the motions are very small and not susceptible 
B may be and probably is the same as 687 B 

of mce determmation The second 

687 B 

at 103 5 

340 

+ 154 

709 B 

at 133 5 

258 

+ 15 9 (near the Umb ) 


1337 

349 

4 - 15 <5 


1345 

353 

+ 154 



H5 

+ 15 I 


136 6 

348 

4-15 ® 


1375 

34 8 

■+■ 14 8 

It wiU be more secure to treat 709 B separately whence 


Diumel motionB —6' and zero 


foi let +15“ 


710 , 730 , 763 and 777 See also 0 G 4 , Taking* those observations of 710 which fi’om 
the toim of the spot admitted of toleiable piemsion, I find 


Second rotation (730) 


Third rotation (753) 


I’onrth rotation (777) 


at 1335 

333 

-II 7 

1335 

31 9 

-II 5 

ms 

33 3 

-115 

135 4 

31 9 

—11 7 

1395 

315 

—II 0 

133 

3 f 0 

-115 

at 150 4 

31 4 

—13 6 

1564 

303 

-135 

1575 

197 

— 13 8 

1595 

19 I 

— 13 8 

at 177 3 

199 

— 13 8 

1835 

19 I 

-133 

1845 

18 5 

-135 

185 5 

185 

—134 

1877 

18 3 

— 133 

at 20^6 

18 9 

-II 7 
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MB OABBINGTON’S OB8EBVATIOITS 


Wo may take as mean poatrona 
let rotation at ia(S6 

and j, ^5^ ° 

3rd „ *83 S 

4th « »o6o 


SI 8 

-IIS 

so I 

~is 7 

18 9 

— IS 4 

188 

— n 6 


The motion m longitndo deareaaes to aero and the motion m latita^^ changes agn 


We 


+ s' 

for lat 

-IS' 

-i' 


ft 

—s' 

ft 

ft 


Ti'tin region seems subject to ropoated dastarbanoe 
711 A fine wdl-devdoped gioup 


at iss S 

3548 

+ S30 

Means 

+S38 

3457 

+ S 4 5 

3508 

is 6 6 

3358 

+SS4 




3458 

H s 4 8 

3508 

+335 

IS 7 S 

35 < 5 o 

+SSS 


+337 

344 7 

+ S 4 9 

3504 

IS9 6 

3566 

+ ssS 

3498 

+ 338 

3431 

+ S51 

133 

3567 

+ss 8 

3488 

+ 349 

3409 

+SS 7 

1357 

3553 

+S31 

34^9 

+ 34 * 

338 5 

+*54 • 


Diurnal molionB ”»ao^ and +4^ +24 


712 It IS Moult to say whethei tlos is a renewal or a recurrence of 601 Tlie 


positions are 


of 691 

at 105 5 . 

3493 

+ 147 

106 6 

3488 

+147 


1075 

3491 

+ 150 

of 713 . 

aib 1355 

3491 

+ 138 

135 6 

3488 

+ 13 


«7 5 

3484 

+13 5 


1396 

348* 

+ 134 


133 

347 » 

+ i 4 » 


1357 

345 » 

+ 135 


Takmg them together as the same spot 

Diumal motions — 3' and —3' 
Takmg 71a alone — 15^ and zero 

I take either result to be equally admisnble 


forlat +14® 
forlat +14® 
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715 Groups 785 and 767 follow in the same place as successive mdependent forma 
tions See diagrams 


at tap 6 307 4 

+ 135 

Means 


305* 

+ 18 a 

3053 +159 


133 <5 3°9 7* 

+ 13 0* 



30a 8 

+ 17 I 

305* +150 


135 7 309 3 

+ 130 



3005 

+ 153 

3049 +147 


Diurnal motions 

— 14' and — la' 

for lat +15° 

717 Appears to be two outbreaks 

in neaily the same region Of the second, I lead 

oif from the pi ejected drawings the following mean positions 


at 140 5 

a^o 0 

-a^o 


i43'5 

351 0 

, — a4 6 


14*5 

f 9 

-a4 5 


1435 

a5a9 

-a44 


Dmmal motions +55' and — la' 

for lat —35° 

Tlio motion jn longitude wU bo found very abnormal 


718. Seediagiams The drift appears to be again positive, though the changes in 

the group pi event its determination. 

This group 

dies away on May 24th, 

and the next 

rotation the same spot is found disturbed by 741, 

wluch broke out between June 14th 

and 18th 




719 Defies discussion Changing every day 



720 A well defined dot 




at 1405 

idp 8 

+ 153 


1415 

169 1 

+ 15 » 


14*5 

168 6 

+ 149 


1435 

1687 

+ 15 i 


1446 

1687 

+ 16 5 



Diumal motions —15' and +3' forlat +15° 


721, I thmt the following positions of the principal spot may be compared notwith- 
standing the dots around 


at 1405 

1650 

— a 

i4»5 

1547 

^2rl 3 

1435 

1538 

— I 

1445 

1^3 5 

— aao 


Diumal motions • 

-30' aad +7' 


forlat — aa" 
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1538 

+193 

'M'flfLTiH 

1504’' 

+ *0 5 * 

13*1 4-199 

155^ 

+ 18 5 


1514 

+ *03 

1335 +^95 

1558 

+ 17 8 


1517 

+ 198 

1538 4-188 

1563 

+ 175 


1517 

+ *oa 

134 0 4" 18 8 


Diomal motaLODB + 33 ^ 


722 A small group of dots of a binaiy form 
at 1405 

1415 

14*5 

1456 

JLnr\fX 11^0 T-iou 

forlat +19” 

Tho poHitiYO motioTi m longitude seems beyond dispute^ 

728 I pomt out one foatnio wiioh oooura hen, aud wlioh liae occuned frequeutly 
beenofiomtuua to tuna, thal«ndmthat..jootory of 8 no,^v 6 po^nearthobmb 
to tha left at tho top of the page (oounng on), and to fte r«ht at the boton. feomf o£f) 
See poupe 168 , 181 , and 291 , and 68 and 189 for lie oppoate In fte a«.« wb«e rt 
app^e It would indnate that the amfuoe of tbe photoapbae mound tin, pnitioular apot 
waa aenably depreaaed, aa u htflo oonaideintion wdl lenddy abow It doea not alwn^ 
rouT and i noJ neo«am Jy the raault of dep,e.a.on, for 720 on the aame page abo,ve the 
aame bend when well adTanoed on tbe Sun 728 doea not reour, and the obaeivationa 

nubcnteafieah&imationonMayOrth Oompai* fteae three- 

at 148 5 +^*^7 

1436 . lafis 

1446 i»6a +169 ^ 

"Wbenoo diunml motionfl — la' and +3' forlat +17 


724 Anotlier group m the position of 704 pi seeding, but the positions of which will 
not bear compaiison 

725 A circular penumbral spot of noimnl form 


at 1436 

106 6 

4 - 79 


1446 

1074 

4 - 8* 


1475 

lo8o 

4 - 77 


1504 

■1083 

4 - 78 


Diumnl motionB + 14^ —4^ 

foi lat 4 - 8® 


786 Aepotoflorgearea,hutBhoitdureton No trace of it the nevt lototion Too 
indefinite m form for accurate discussion 


728 A neat mrcular spot m 80® S , seen but twice 

at 147 5 53 6 —30 ° 

1304 6*4 ‘ -307 ^ 

Siunuil motions •“* 4 ^ ssid +15 


for lat —30*0 
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OF SOLAR SPOTS, 1860 

730 Consists of two The chief spot m lat —13® has been already discussed undei 
710 The othei part is fresh and an independent form, which seems repeated the next 
rotation m 763 

731 A g’roup, the changes m which are well shown by the drawings, but which can- 
not be fiirthei treated 

738 A small group of which the following may be taken 


at 1575 

9 

+ 166 

1595 

336 0 

+ 166 

161 7 

3^6 0 

-I-16 6 

16a 6 

3!^54 

+ 16 4 

1654 

3 ^ 5 ® 

+ 165 


Dmmal motiona —13' and for lat +17° 

736 See 716 and 767, of which it appeals to be an intermediate formation Also see 
diagrams 

786 A neat arculai spot as follows 


at 1575 

2949 

— 17 6 

1595 

a96 6 

-177 

161 7 

3976 

— 18 0 

16a 6 

2977 

\ 

l-I 

00 


Diurnal motions + 34' aud + 9' for lat — 1 8® 

i 3 at I Biispoot tlio iniluonoo of divorgonco is sonsiblo 

738 See the kind of divergence here shown The two nuclei on the light sepiuate 
veiy little, while they jointly diverge from the component on the left 

789 Penumbra in both spots thrown outside 


at 165 4 

aa 4 4 

— 16 I 

Means 


aao 3 

— 160 

338 4 —161 

169 6 

aa6 I 

-.157 



2197 

— 16 6 

3339 —163 


Diurnal motions + 8' and + V for lat ■— 16‘'. 

741 See 718, of which it seems a repetition 

743 Appeals to have been three small separate outbreaks,, of which nothing moie can 
be made 

746 Seems to be properly two groups, if not three None are susceptible of arith- 
metic discussion 733 seems a precursor of part of this group, 

3 B 
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MB cabbington’s obsbbtations 


746 Should maoifestly be entered as two groups Notice the mutual repulsion be- 
tween the "following” component of the "precedm^’ group, and the "preceding’* com- 
ponent of the "following” group Under the peculior mrcumstances I do not attempt to 

deduce motion 


747 A cuculai penumbial spot 


at 1735 

978 

+ 11 9 

176 6 

998 

+ 11 5 

1773 

1003 

+ 11 s 


Diurnal molaonfl + 36 ' and — 1 

748 Obseived as follows 



at 1735 

963 

+308 

175 6 

96 9 

+309 

1773 

958 

+313 

i 8 a 6 

91 0 

+319 


Dinmal motions 

— 30 ' and +i 


for lat +14® 


(near the hmb ) 

foilot + 31 ® 


749 Two outbieahs as the dingiams show, the second bemg piobably the commence- 
ment of 773 Of the first I find the positions 


at 173 s 

773 

-150 

176 6 

769 

-155 

1773 

771 

-IS 3 

Diru^nal inotionB -^ 3 ^ and + 5 ^ — ^5° 

750 The want of obseivations between the 

second and thud obtained lendeis it 

impossible to tieat this gioup with secuiity 



761 and 776 The pimmpal nudeus recuis 

In othei respects the diagiams must be 

lefened to 



at 184576 

444 

+11 7 

184563 

437 

+ 11 7 

185 330 

449 

+ 11 8 

Second rotation 



at 403490 

434 

+ 10 8 

405649 

449 

+ 11 0 

406 641 

4»9 

+ 11 0 

MI 545 

4 % 8 

+ 11 3 

413 664 

4»5 

■411 5 

‘WhencOj assuming the identity as rehable, 


Dnimal motions — and — for Int + ii® 


762 and 776 Group 709 seems by the drawing of Aug 17th to be a fresh outbreak 
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OP SOLAB SPOTS; 1860 

of the same The nucleus in longitude 46° of 752 seems to recui as the principal spot of 
776, m which case the followmg positions are compaiahle 


75» 

at 1845 

45 7 

+ 32 a 



1855 

453 

+ 22 5 


776 

at 3035 

396 

+ 23 7 



3056 

383 

+343 



Whence ditimal motions - 

- Tity and + 5' 

for lat + 23 ® 

763 See 710 and 730 The motion of the spot m lat — 13° has been discussed 

under 710 The spot in long S 8 ° and lat — 16' 

’ seems to be a fresh outhreah of that 

part of 710 and may even be repeated m 777 m long 83° See 777 


704 and 779 This 

enormous group has large negative motion m 

longitude, and I 

think that the piincipal nucleus of 764^ which about July 3 rd was m longitude 369° is 

comparable with 779, which at July 31st is in 847' 

’ hut the changes of form duiung the 

nist rotation are so 

great, that it will be more 

sntisfactoiy to tieat 

779 by itself as 

follows 




at 306 6 

3504 

+ a5 1 



an 5 

347 4 

+ a5 1 



313 7 

3469 

+ 25 3 



3155 

344 9 

+ 365 



317 6 

344 3 

+ 359 



Whence diumol motions ■ 

—30 and + 1 ' 

for lat + 36 '' 

766 Two gioups 

Of the hist, the followmg 



at 184 6 

854 0 

+ 78 

Means 



3487 

+ 77 

35^3 +7 7 


185 s 

3553 

+ 77 




3478 

+ 75 

3515 +76 




Diurnal motions 

+ 13 ' and — 6 ' 

for lat + 8 ° 

Of the second there are foiu comparablo places 



at i 8 a 6 

343 3 

+ 124 

Means 



334 9 

+ 144 

3391 +134 


1846 

3425 

+ 11 9 




334 9 

+ 137 

3387 +13 8 


1855 

3427 

+ ia I 




334 4 

+ 14 1 

3386 +13 1 


187 7 

3431 

+ 127 




3346 

+ 139 

3388 +133 




Diumal motions 

—4' and + 0! 

foi lat +13*’ 


766 See 780, the next rotation 


8bS 
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MB GABBmOTON’S OBBEBTATIONS 


767 See 715 and 736 1 take the following 


at iSa 5 

3114 

+ 154 

1846 

3099 

+ 139 

185 s 

3097 

+ 16 I 

1877 

3093 

+ 164 

1895 

3091 

+ 154 

1905 

3083 

+ 155 

Whence dmmol motions — 

• 17 ' and + 3 ' 

768 A model ate sized spot with 2, 3, and 4 nuclei 

at 18 a 5 

3I»1 

— 16 9 

1846 

3103 

-17 I 

1855 

3094 

-174 

1877 

3091 

—17 a 

1895 

3085 

—17 a 

1905 

308 1 

—17 a 

1936 

308 a 

—17 5 


Biiimal motions 

ai' and +a' 

700 A fine smgle nudeai spot 

Dots aiound it 


at 1853 

a 65 8 

— aa a 

1877 

*55 1 

— aaa 

1895 

*551 

— aa a 

1905 

*545 

-aa 3 

19 a 5 

a53 8 

-aa 5 

mi 

a53 6 

— aa 5 

1945 

a 6 a 8 

— aa5 


Dinmal motions - 

-ao' and +a' 


forlat +i 6 ° 


foi lot — 17 “ 


foi Int — aa® 


761 The portions of this g;roup developed on July 8 th show its real extent^ and 
explain the after motion of tibie pimapal nucleus^ which is then seen to be vitiated by 
dn ei gence See figures 

76'i and 789 Seen on the Sun as the pnncipal spot on the day of the edipse, which 
was total m Spam on the 18th of July 
Fust TotoirLon 75a 


1905 

1907 

+ 193 

19a 5 

1889 

+ 19 I 

mi 

x89a 

+ 19 » 

1945 

188 5 

+18 9 

1985 

1870 

+ 193 

1995 

187 I 

+ 195 

aoo5 

i85a* 

+ 19 8* 

aoi 5 

1858 

+ 199 

ms • 

185 a 

+ aoo 


(near limb) 
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Second rotation 789 


at 919 6 

183 8 

+ 19 a 

aai 5 

183 6 

+ 194 

aaa 6 

i8a 8 

+ 195 

3 a 3 5 

1830 

+ 195 

aa6 5 

i8a 4 

+ 19 I 

aa 9 5 

181 8 

+ 190 


The motions vbij , and m latitude change sign^ dnrmg 

]?irst rotation Diurnal motions —24' and +4' forlat +19® 

Second rotation „ „ —la'and— 3' j, 

By compaiTiflon of mean places in the two lotations, 

Diurnal motions result of -'ll' and zeio 
which IS pioforahlo as a conclusion 

764 Motion in longfitude evidently positive, but the mterniption of the obseivations 
pieclude any numerical conclusions See diagrams 

705 Seen twice only 


at aoo 5 

1509 

-103 

Means 


1475 

—10 I 

149 s —10 a 

aoi 5 

1530 

—10 6 



1477 

— 10 I 

1498 -103 


Diurnal motions +33' and +6' forlat —10® 

767 Not capable ol treatment See diagrams 

768 Two separate outbreaks near togethei 


at 1995 

1199 

+ 96 

300 5 

— 

— 

301 5 

— 

— 

*035 

1359 

+ 93 

< 2,056 


+ 93 

306 6 

ia 5 8 

+ 100 


Diurnal motions zero and 4- la' foi lat +10® 

769 Probably a portion of 746 returned 


at 198 6 

“3 7 

-179 

1996 

116 0 

-179 

3005 

1133 

-17 8 

301 6 

113 I 

-17 8 

»03 5 

113 I 

-17 8 

305 6 

1148 

-178 

306 5 

1145 

—17 8 


Diurnal motions 

—8' and zero 


forlat —1 8® 
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MB oabbington’s obsebvations 


770 The nucleus was double throughout^ and the last obseivation indicated an 


approaching separation 


at 198 5 

1103 

+ 17 » 

1996 

1105 

+ 173 

3005 

1098 

+ 17 I 

301 5 

1097 

+ 17 0 

»03 5 

1093 

+ 170 

305 6 

1093 

+ 169 

306 6 

109 I 

+ 168 


The poaitioii of the prmoipal or South, uudena -was observed 

Diumal motions — lo' and — 3' for lot +17® 


771 It were to be wished that the observation on the Sdd had been obtained ^ though 
there appeals no doubt of the following being compaiable 

at r»03 5 100 I —34 o 

3056 1035 

3 o 5 6 103 3 —33 4 

Whence diumel motions +37' ond —13' for lot — 34° 

It IS possible that this largo positive motion may bo caused by divoigouoo foi on July 22uil 
the dramng shows three dots dose togethor, and on tho 24 th one is first tincod nt a 
disbanoe of about 3 degrees Ihe motion m longitude would oppoar to bo oxcoptionnl in 
any oase 

773 Two dots on the 3Snd, which the position of one on the 24th indicates hud u 
mutual action on one another Accoidingly not comparable 

778 See 740 and 706; and the diagiams given Such gpioups as these lequiit* tin* 
apphcation of photogiaphy in a climate wheie a contmuous senes of pictures cmi be 
obtained with ceitainty The eye and band can only indicate the soit of changes which 
might be so registeied 

775 See 761 


776 The porhonin lat +24“ is treated unda 763 The poition m lat +30“ is a new 
addition too near the former; and too httle observed to he dwdt upon further 


777 See 768 The two pnncipal spots may be discussed sepaiately 


at 303 5 

341 

-■'5 7 

3035 

330 

-■'5 7 

306 6 

33 3 

-157 

an 3 

33 5 

—148 

3137 

33 5 

-144 


Diurnal motions 

zero and 


for lot — 1 3* 


OF SOLAR SPOTS, 1860 
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B at 205 6 

22 6 

- 15 9 



206 6 

230 

-174 




22 6 

-175 



2137 

22 2 

— 17 0 




Diumal motions —4' and + 1' 

for lat —17° 

00 

1 

The break in the recoid is again very prejudicial I think it best to take the 

obseivations two and two 





at !2,o^ 6 

56 

+ 51 



%o6 6 

70 

+ 55 



Indicating diurnal motions 

4 - 80' and + 24' 

foi lat + 5° 

Next as a double group 





at 211 5 95 

+ 39 

Moans 



2 2 

+ 63 

58 +61 



2137 100 

+ 60 




3 o’" 

+ 64* 

<55 + Sa 



Wbenco diurnal motions 

+ 20' and + 3' 

for lat + 6° 



Tako as lesnlt 

+30' and +10' 

for lat +6® 

779 

See 764 and 808 




781 

The poitionin + 16 ° had appaiently begun to hieak up when lust 

seen I should 

have expected the principal nucleus 

in long 328 “ to have come on again, but it does not, 

and theretoie I do not woik out its appaient motion The following 

spot, noimal in 

foim, though neai, seems qmte independent of the 

main gioup 



at 2115 

307 I 

+ 97 



2137 

3077 

4-10 1 



2165 

3077 

+ 99 



217 6 

308 3 

+ 96 



219 5 

3084 

4-10 1 •* 



Diumnl motions +8' and zeio foi lat +jo° 


783 , 785 and 786 , are sufficiently near to one anotliei to thiow doubt on any deduced 
motions 783 might be supposed to conespond to 807 , but I think it safei to take that 
spot by itself The great group 786 returns as 800 much dimimshed, but duiing its 
second rotation agam increases to be a very considerable area of disturbance 786 lecuis 
as 818 , and the piincipal nuclei may be compared It 'tv ill be noticed that 813 e\hibjts 

a fresh foimation m the course of its progi’ess 

« 

787 I assume that the small spot following may be neglected 

at ai 9 6 »I44 +77 

aai 5 ai4 6 +78 

22a 6 214 3 +78 
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urn CABEINQTON’S OB8BBVATIOMS 


a»3 5 
5 


ai4 1 +78 

»i4 1 +79 

Diurnal motaoiifl —5' and +a' 


tor lat 4 8° 

788 One-hall of to group le dafectiTo and tiio moto oonnot bo deduced lu (.onee- 
quence 

789 See 762, of which it is the second appearance 

790 Disappeared before it had half crossed the disk 


at %19 6 


1769 
175 » 


— a6 n 
—864 



888 6 

1748 

—855 


883 5 

1744 

Diumal motionB * 

—865 

- 30 ' and + 4 ' 

792, 816 and 889 

During the first rotation, I tieat this, a double gK 

at 881 5 

1683 

+174 

MtilUlH 

15*9 

+ 14 1 

157 5 + 1 5 

888 6 

1684 

+ 16 8 

157 6 +15'? 


i5»7 

+ 14 a 

ms 

1630 

+ 17 I 

1580 + 11 '^ 

1530 

+ 140 

8865 

163 I 

+ 16 9 

157 <5 1 - ‘ I ‘3 

15 *’^ 

+ 140 

889 5 

i 6 a 7 

+ 165 

1568 +154 

151 0 

+ 143 


Wlieiioo dramol motioufl 

— 6 ' ond — i' 


ioi lat — 


tirt lilt t 


Next compare the poBitionB of the spot which rocms 
Pirst rotation, 798 


at 886 5 

i5» I 

+ 140 

889 5 

151 0 

+ J43 

838 5 

1305 

+ 146 

n, 815 

at 848 5 

1500 

+ 15 * 

8506 

1491 

+ 149 

*544 

1490 

+ 149 

*55 4 

148 I 

+ 148 

»5^5 

148 0 

+ >4 9 

»57 4 

1484 

+ 14 <5 

858 5 

1480 

+ 15 » 

^^839 

at 876 5 

1493 

+ 150 

*77 5 

H7 9 

+ 149 


(omit) 


or 

' SOLAE SPOTS, 

1860 

193 

»79 5 

1474 

+ 149 


a8i 4 

146 8 

+ 147 


aSa 6 

1463 

+ 147 


Eeplacmg these senes by the following meaaiSj we bavo 


at 329 5 

151 3 

+ 143 


3545 

1487 

+ 149 


380 3 

147 I 

+ 14 8 


From tlie first and second rotation 




Diumal motions 

— 6 ' and + 1' 

foi lat + 15° 

Fiom the second and third rotation 




Dimnal motions 

—4' and ijero 

forlat +15° 

Wo may tolce for the whole^ as of gieat weight, 




Diurnal motions 

—5' and zero 

for lat +15° 

793 Compaie the following* positions 



at 333 5 

1377 

-33 3 


336 5 

1370 

-331 


*39 5 

i3<5 3 

-334 



Dmmal motions 

— 14' and +3' 

forlat —33° 

706 Piohably the lemains of 773 The throe places may be 

compaied as follows 

at 339 5 

648 

—19 6 


3335 

645 

-194 


333*5 

648 

-193 

4 

It IS doubtful, firomtho subdividing of tliomiclous, wliothoi the obsorvations relate to the samo 

point 




797 Five comparable obseivations Eapid motion 


at 339 5 

<574 

+314 


3335 

54 d 

+31 7 


3335 

638 

+ 313 


3385 

60 X 

+ 31 3 


3395 

60 3 

+ 31 3 

(neai the limb ) 


Dmmal motions ■ 

-50' and —4' 

forlat +31° 

709 See 752, undei which I am mclmed to think the foUowmg should be included as 

a thud appearance 




at 2395 

37^ 

+ 343 


3335 

37 5 

+ 345 


3335 

37 4 

+ 345 


3385 

3^8 

+ 347 


3395 

370 

+ 347 


340 6 

37 3 

+ 345 


Whence diurnal motions 

—4^ and +3^ 

forlat +35° 

The diagrams show two fifesh formations durmg this rotation m long 47° by + 30° 


2 0 


294 MB 0-4BBINGT01T*S OBSBEVATIOITS 

800 and 828 are hardly the aame, hut must belong' to the same group The only 


at a57 4 

37 9 

“33 0 

a 38 3 

35 9 

“33 7 

The first of these IB too near the limb foi aoonraoy, and the 

worthless 



808 See 764 and 770, and m the next rotation 828 

First tolce 803 by itself 



at 838 5 

3341 

+a7 9 

*39 5 

333 3 

4 ‘a 8 o 

a40 6 

33»7 

+ a8 1 

a4i 6 

33»o 

+ a7 7 

949 7 

3315 

+ a74 

a43 5 

3315 

+37 a 

a 446 

330 6 

+376 

a434 

330 a 

+ a7 a 

a 46 5 

3*98 

+37 4 

Wlioiloo diumol motions - 

-31' and — 

The observations of 828 ore but two oomporablo 


at a54 5 

397 a 

4-364 

a67 4 

3a6 1 

+37 6 

and perhaps a73 4 

3«3 3 

+364 


(near tlio limb ) 

fot lat 




Tho following will bo fiho opppoxunato moan positions in tho sucoossivo rotations 


First lotation at 1845 

Soooiid „ a 3 a 5 

Third „ *4x15 

Fourtli ,f a68 5 


iS9 5 ^* 7 ° 

347 % H a 6 a 

33a 7 + a 8 o 

3233 +966 


The extromoB of which show a retrograde motion of 34 dogroos m 84 da/H, or a into of — ^4' 
perdaymlongitudothroTighout, which was loss at first m consoquonu) of divoiginu 
The aotnial motion is probably vary accurately deduced irom the second and thud lotu- 
tions^ and may be taiken to have been 

—30' and XU o' f‘« hit + 27' 


807 See 788 The senes is all but perfect 


at 339 5 

3636 

-186 

3406 

363 1 

1 

i-i 

00 

341 6 

363 9 

—18 7 

3437 

3639 

-185 

943 5 

3630 

-185 

3446 

363 7 

-183 


(near the limb ) 
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«454 

3635 

—184 

H65 

363 3 

—18 4 

H 7 5 

363 0 

—18 3 

2485 

361 7 

-183 

3506 

361 4 

—18 4 

TI10 form of the spot may be considered as normal throngtont 


Dittmal motions - 

-10' and —3' for lat —18“ 

808 A neat detached normal spot 


at 340 6 

353 1 

+ 14 8 (near the limb ) 

341 6 

3533 

+ 14 8 

343 7 

3534 

+ 150 

3435 

3538 

+ 149 

3446 

3541 

+ 151 

3454 

3544 

+ 150 

5 

3546 

+ 148 


Diurnal motions + 30' and + 3' for lat + 15° 

809 The second appearance of 785 See 835 

and 853 The area distuihed was 

again very extensive 



810 The diagrams mdicate a vaiiahle motion m 

longitude Numeiical treatment is 

not possible 



811 and 834 must, I think, be the same spot Dunng the first rotation the divergence 

IS large and the motion deceptive 

When the companion has fairly disappeaied the 

normal motion is shown A curved trajectory is the result 

8ii at 3454 

3354 

— ii I 

2465 

337 9 

•—10 7 

HI 3 

338 7 

—10 7 

24BS 

339 3 

— 10 8 

350 6 

339 1 

—10 4 

834 at 3734 

3333 

— II 8 

3754 

333 7 

-II 5 

3755 

3331 

— II 8 

3775 

2325 

-II 9 

3795 

3333 

—134 

I conclude diurnal motions - 

• xo'and+ 6 ' for lat —13“ 

812 A well defined dot. 



at 343 5 

1 

-3 7 

3445 

1X^3 2, 

-3 3 

3454 

Z2S a 

-3 4 


Diuinal motions zero and —8' for lat —3° 

2 0 3 



IQQ mb cabbington*s obsbevations 


818 I filst write down foui observations of 786^ 

which it must he remembered are 

probably affected by uiegulai action of the nei^hbonrmff group 


785 at Ml 3 

227 6 

—22 7 


HM 6 

227 2 

■“22 8 


a»8 5 

2255 

—223 


m6 3 

224 1 

-•223 


Then 813 tto nori rotation alono 




at 243 5 

221 8 

— 22 5 


244 (S 

221 1 - 

-223 


»454 

2203 

—224 


2465 

2193 

— 22 2 


*47 5 

219 I 

—21 8 


Diumal motioiiB 

-18' and — i' 

forlat —22“ 

l)y liotli rotations 

By the Booond - 

-40' and —9' 

if 

814 A neat cuculai noimal spot 




at 245 3 

172 2 

+ 144 

(near tho lunb ) 

HI 5 

172 2 

+ 143 


2485 

1727 

+ 143 


2306 

1724 

+ 144 


*544 

1731 

+ 135 


2554 

1733 

+ 149 


» 5 <S 5 

ms 

+ 130 


2374 

1739 

+ 149 


2383 

1730 

+ 153 

(near the limb ) 


Diumol motions +8' and +7' 

forlat +15® 

815 18 treated undei 702 See also 880 



810 and 840 may be compared throughout 



Of 816 yre boTe 




at 2344 

1342 

+ 22 8 


»554 

1335 

+ 229 


9363 

1333 

+ 2 i 8 


»57 4 

133 <5 

+ 22 5 


2383 

I 3»9 

+228 


and of 840 the Momag 




at 2753 

134 d 

+ 22 2 

(near tbs bmb ) 

2775 

130 1 

+ 21 8 


ms 

129 8 

+ 214 


2813 

1294 

+ 21 2 


282 5 

1289 

+ 214 
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a 855 

laS 0 

•f-ai 6 




a87 6 

1*7 4 

+ ai 9 




!i89 7 

1*55 

+ aa i 




By oompanson of the two rotations result 






Diumal motions 

—II' and —3' 


for lat 

4 22° 

By the second alone I find 

Diumal moto-ons 

—16' and +3' 


for lat 

+ aa® 

And I conclude we must take as final the values - 

- 14' and zero 




817 A small gioup, which we must treat as follows 




at a53 4 1164 

+104 

Means 



1 14 0* 

+ 98* 

115* 

+ 10 I 



1170 

+ 10 8 





113 6* 

+ 96* 

1153 

+ 10 z 



*57 4 1180 

+ 10 8 





113 I 

+ 9*5 

1155 

+ 10 a 




Dmmol motions +9' and +3' 


for lat 

+ 10° 

818 A dot The first observation seems to belong to a different one m same latitude 

See figures 






at a544 

91 7 

+ IZ I 

(omit ) 



*554 

90 I 

+ 1*5 




*5^5 

914 

+ i%6 




*57 4 

9*7 

+ 1*5 




*585 

93 ^ 

+ ia6 




Taking tto last four observations as of tto same pomt 





Diumal mobLonfl +36'' and zero 


for lat 

+ ia° 


8S1 The two observatioiis are at too great an interval of tune to be safely compared 
82Q The same difficuHy occurs again here 
833 See 800 


826 Two observations, admittmg of precision 

at a54 5 , *4 a + ay 1 

*674 »3 5 +»7 8 

Dinmal motions —14' and +14' 

837 Also two observations only. 

at a545 3455 -laj 

a57 4 . 3455 —II 7 

Diumal motions zero and —la' 


for lat +a7’* 


for lat —I a® 


108 


ME OAEBINaTON’S OBSBBVATIONS 


828 See 803 


829 The spot seems to have been ill-defined at the second observation 


at 2645 
*674 


880 A spot of normal form 

at 3645 
->674 
*73 4 


3a4» — ao9 

3aa 6 — ai 6 

Diumol motioiis •” 34 ^ 4 " 


foi lat -ai“ 


3*5 4 
3 * 5 ° 
3a6 9 

Diurnal motions 


- 84 

— 8 » 

- 8i 

+ 14' and —a' 


foi lat -8" 


881 A dot precedes, the influence of which cannot be estimated, and the obseivations 
are otherwise un&>vouiable 

883 This spot fiist coalesces fifom a double form and then fairly divides anew The 
mobons appeal smaU, but the observabons do not admit of exact statement 

884 See 811 

886 and 868 See also 786 and 800 The form of 809 m the second rotabon was 
veiy irregular I therefore estimate the following general posibon on Sept 4th fiom the 


Second rotation at a 47 5 

3 ^ 

-* 4 S 

Third rotation at a 73 4 

338 5 

-*5 9 

*75 5 

338 0 

-*5 5 

376 5 

337 7 

-354 

*77 5 

336 8 

-*5 3 

*79 5 

3355 

-*5 5 

381 4 

335 0 

-i 5 9 

Eonrth rotabon at 397 6 

3305 

—37 0 

3014 

317 0 

-37 8 

30*5 

3 X 6 I 

-377 

3035 

3155 

-*7 7 

3055 

3138 

—37 8 

[ also ecctraot some ohaervations of 873 



Fifth rotation (t) at 336 5 

3035 

-36 3 

3314 

3004 

-351 

83 *^ 

3004 

-351 

335 5 

1999 

-347 

The mean poBibonB will be nearly the fbUowing 


at 347 5 


-345 
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3035 ai54 -378 

3315 aoo4 -351 

The last or supposed fifth rotation most probably bdiongs to the same spotj but not strictly 
to the same nucleus The second, third and fourth rotations concur m givmg 

Diurnal motions —* 5 '' and +4' forlat —36° 

and it wiU bo noticed particularly that we have here a total movement over 43 degrees 

836 A normal spot of moderate size divides in two On consideration of the diagrams 
and paiticular points observed, it appears that the only way of deducmg the motion cor- 
rectly m this instance, is by comparing- the sing-le position of Sept 80th with the mean 
of the t\\ 0 nuclei of October 6th 



Thus 

at 373 4 

301 7 

—364 





*79 5 

1974* 

-36 8* 





Whonco diunml motions 

—43' and +4' 

foi lat 

-36° 

838 

The second and thud obseivation can alone be compared 




at 379 3 

1(57 5 

+ II 6 

Moans 





161 7 

+ 11 3 

1646 +115 




a8i 4 

x68 3 

+ II 4 






i 53 0 

+ 130 

1651 +117 






Diurnal motions + 15' and + 6' 

for lat 

+ 13 '* 

839 

Two groups of which one 

has been treated of under 793 The second alfoids 

four comparable positions, and piobably foims pait 

of 858 in the next rotation 



B 

at a8i 4 

137^ 

+ 10 I 





38a 6 

1370 

+ 100 





385 5 

1367 

+ 10 I 





387 6 

13^8 

+ 103 






Diurnal motions 

—7' and +4' 

for lat 

+ TO^ 


840 See 816 


843 New group on the site of 817 Inspection of the projected drawings shows that 
the light-hand poitiouietains neaily the same position tliroughout its considerable change 
of structure The motions of the group may aceoidingly be taken as half those of the 


principal nucleus on the left 

at 379 5 

131 7 

+ 11 5 


38 i 4 


+ 98 


383 6 

1344 

+ 10 0 


3855 

136 6 

+ 103 


387 6 

136 3 

+ 99 

for the nucleus 

I compare tlie following as moan places 

at 381 5 

1334 

+ 10 1 


^86 5 

1365 

+ 10 1 


Motions of the spot about 

+ 37' and zero 

mlat +io‘ 

Diurnal motions of the group 

+ 18' and zero 

forlat +11' 
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MR CAEBINGTON’8 OBSEBTATIONB 


843 


Only two days’ 

at 387 6 

3897 


obaervationfl are comparable 


57 3 

+ 16 1 

Means 

597 

4 1(5 3 

550 

38 I 

H-i 65 


3 »» 

+ 164 

55 a 

1 

1 

+ 6' end +9' 


+ 16 3 
+ 16 5 


foi lat + 16" 


844 I regaid this as thiee djstinct gioups 

A lyuig between 33“ and of longitude I think the following obaerrotionB will givo 
true motionfl of the ^ot they relate to 


at 383 3 

395 

-15 I 

387 6 

390 

—148 

3897 

379 

-149 

3903 

374 

-13 I 

3933 

373 

-134 

398 4 

370 

—13 <5 

395 8 

3*5 7 

-153 

Whonco ditinuJ motions 

—18' and +3' 


B The great maas in longitude 35 «, which appoaiB to bo represented 
rotation, but which is Tuofitted for numenool treatment 


0 A nonnal ciroular spot as follows 

at 389 7 9 9 “83 

3905 9 9 — 83 

393 5 10 4 — 8 7 

#53 4 10 6 — 8 7 

393 5 10 d “83 

Of which diumol motions + 10* and + 3^ 

847 A well defined dot 

at 390 5 3360 +307 

3933 337 4 +304 


by 863, tho no'^t 


foi lat — 8 “ 


848 Befer to tbe diagrams Two spots near together but still sepaiated, coalesce and 
are contamedwithm a considerably extended penumbra, which afterwaids again dmdes, 
and we have finally the two detached spots at about 8 degrees distance apait Notice 
the lotation (left-handed m the diagram) of the hne of direction joimng the two centres 
The figures give a rotation of about 4 degrees per diem The drifts may be infened nom 

the following adopted mean positions 

at 393 3 3183 —155 

301 3 315 3 ° 

IDiurnsl motionB — 13' and 4*3 for lot —16 

860 The interval between the first and second observation is too great foi safe com- 
parison 
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851 Two groups The first a normal spot 
A 


at 395 5 

3648 

-94 

397 6 

3654 

-94 

3014 

3674 

-89 

30*5 

368 0 

-9 a 


B 


Diurnal motions +a 8 ' aud + 5 ' 
Tlio observations do not admit of treatment 


forlat — 9 ® 


8o2 It will be noticed that the scatteied poition on the iight-hand side which is lost 
on Nov Ist IS afteiwaids leloimed, and the pimcipal spot on the left mcieased in extent 
The diiit is evidently laige and may be inferred fiom the adopted means 

at 301 5 330 a* +i5 4> 

3°7 3 33fio-<‘ +164* 

Diurnal motions +60' and ^ to' foi lat +if)® 

853 See 835 

864 This g^roup had better be discussed in two sets of foui obseivations each 
1 


at 301 5 

3113 

-38 

Moans 



303 3 

-3 3 

3073 

-30 

3033 

311 3 

-37 




303 0 

-34 

307 3 

-3° 

303 3 

311 3 

-38 




303 3 

-3 I 

307 3 

-30 

3033 

3X0 9 

—3 7 




*038 

-35 

3073 

-31 



Indicating no motion whatever 


at 305 5 

3177 

-3 8 

Means 



3109 

-36 

3143 

-a; 

3065 

3184 

-30 




310 6 

-3 7 

»i45 

-3 8 

3075 

3(18 7 

-39 




310 I 

-as 

3144 

-37 

3085 

3193 

—3 9 




3103 

-30 

3148 

-39 

3095 

too noar the hnib 



forlat — 3 ° 


Also mdicatmg no motions 

Probably tho best sot of observations so near the Equator 

855 and 873 B I take these to be the same spot 
First rotation ► at 308 5 ^94 9 

3'^9 5 193 7 


forlat — 3 ® 


-199 

-195 



m 


MB oabbengton’s obseetations 


Second rotaticin 


at 331 4 

192 0 

—203 

33 * 

191 7 

—204 

3355 

190 8 

—20 2 

3365 

1909 

— 20 3 

, two rotaiaoDfl tliere result 



Diurnal mokons 

— 7'oind 4 - 


forlat —80° 


«« Iflmkthe toepnnopol componBits of tins oop^poBd rap^vely with 839 
anfLs So prowus totahom and 877 of the next I wilto the obseived ifflahoae 

eeparately, «a these epote exhlW no mntaol acbou 


it 305 5 
3065 

307 5 

1389 

1389 

1384 

+ 119 
+11 9 
+ 12 2 

128 8 
1288 
1285 

H 100 

+ 99 
+ 99 

3085 

3095 

313 

1386 

1383 

+120 
+ 12 I 

129 2 
1288 

128 8 

+ 97 
+ 104 
+ 10 2 


0 




at 307 5 

140 2 

+ 80 



3085 

1406 

+ 7 9 



3095 

140 6 

4-8 2 



313*5 

1393 

+ 8 7 



The last oheervebon of 0 w oppoeed to .aonaty mm 877 “ “ 

may he more correct to lemorlc that tho uiotiona of 839 and 84* «<» “Iwwii by tho nbovo 

obBBTvatioiis to be arrested Those two spots concunontly givo 

]Dinznal motions 4r Mid + 4r ^ ' 

8o9 Compare 841 See diagiams 

860 May be two groupB, but I tient it as one 

at 309 5 1353 +®40 

ia54 +a 8 o 


Means 

1 4 + *6 o 


3^36 


1365 

1^49 


+a3. 

+ a7 4 


1307 


+ ®5 


Diuinel motions +3' Mid —7^ 


for hit 426° 


862 Insufficiently observed foi any discnsmon 

864 Probably two groups Neitbei admit of discussion See diagrams and gioup 
884 

866 I take the Southern spot m long 34“ by —16® to be the remoans of the prmcipal 
spot 844 B, but do not ventuie to lecord tbe result of compaiison Neither do I 
tbmk the observations of the present rotation con be safely discussed in presence of the 
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laige spot in lat —10° so near to it It is more worth notice to observe the left-handed 

lotation of the Ime jommg these nuclear centies Notice 880, another group here, the 
ne\t lotation ’ 


800 Fust with a penumbra and then without But the observation on Nov 11th is 
eitaei faulty oi of another one 


at 319 5 

3598 

— 18 a 

3205 

3598 

-183 

3225 

3592 

Diimial motions • 

— 184 

— 13' and + 4 ' 

807 A normal ciicular spot 

at 3155 

345 5 

-7 9 

3^9 5 

3450 . 

-8 t 

3205 

344 <5 

-7 9 

3225 

344 9 

--84 

3235 

344 7 

-8 6 

32fJ5 

3440 

-9 I 

Wlionco dxuiniil motions 

— 5 ' and +Y 


foi lat — 1 8 ° 


fox lat — 8 ^ 


808, 880 and 908 Wo seem to have the veiy fiist dot of this group, the develop- 
uieut and divergence of which was terminated on the fifth day of appearance And as 

the ‘^following” com2)onent lapidly disappeared I direct attention to the ^^piecedino*” 
one only ^ ® 


Firat lotation 

at 333 5 

339 2 

+ 11 3 


3235 

339 3 

+ 11 I 

Hocond rotation 

3265 

3395 

+ 10 9 

at 343 5 

339 3 

+ 108 


3445 

3400 

+ 10 7 


349 5 

3408 

+ 10 9 


3516 

3404 

+ 10 9 


3525 

340 I 

+ 109 


353 5 

3403 

+ 10 9 

Third rotation 

3545 

339 « 

+ 10 8 

at 370 5 

3423 

+ 11 I 


3716 

3419 

+ 113 


3725 

342 3 

+ 115 

TeJbng mean places 

373 5 

3426 

+ 11 6 


at 334 3 

3394 

+ 11 1 


3503 

3403 

+ 109 


3722 

3423 

+ 11 4 

The positive motion m longitude 

increases from 3' to 6 ' 


Take dinmol motions + 4 ' and zero 


(near the liml) ) 


2 X> 2 


for lat + 11 ° 



304 


mb ca.bbington’s obsbhvations 


869 


See diagrams Pnampal spot (akea 


+ »T 4 
+ »i 6 

+ ai4 

+ ai 4 
+ ai I 
+»i5 

Diurnal motions -a?' and - 3 ' 


at 319 5 

*99 9 

3»°5 

*97 5 

3»»5 

*97 5 

3*3 5 

3965 

3*<5 5 

3964 

33 M 

3950 


(noor tlio limb ) 

foi lot 


871 A group 898 follows, lu the position of the dots which piecede in long 
The ohseivationB are 


+ ai“ 
266 '’ 


ioUowB 


at 333 5 

3553 

—31 0 


3*3 5 

*549 

— 31 0 


3*65 

*53 5 

— 30 7 


3314 

*515 

— 30 0 


33*6 

*515 

— 30 3 


Diumal uiotioiiB — ' 

33' and —5' 

foi lat —31'’ 

served as foILows 




at 335 5 

3133 

- 97 


3314 

3138 

- 96 


33*6 

3135 

- 98 


3355 

313 6 

- 97 


3365 

313 8 

- 99 


Diurnal motions 

—3' and mo 

foi lat — 10'’ 

^20° IB 865, which see 

The southern spot 

was obseived us 

at 331 4 

0004 

— 35 1 


33*6 

2004 

-*51 


335 5 

1999 

-*47 


Diumal motioiiB 

—9' and —7' 

foi Ittt — ac,' 


874 There aie thiee groups under this number, os the diagiams show No disius- 
Bion IB poBsible See 850 

876 Very aunilar to 874 0 above it. 


at 331 4 

1959 

4 -II 3 

MolUis 



191 3 

4-13 I 

1936 

4 11 7 

33*6 

1979 

4-10 3 




1903 

4-13 3 

1941 

4 - II 3 

335 5 

199* 

4-104 




191 0 

4-135 

1951 

4-11 4 

3365 

1998 

4106 




1917 

4-138 

1958 

4-11 7 


Diutnal mottons +a4' and zero 


foi lat 4 1 1'' 



OF SOLAR 

SPOTS, 1860 

20/) 

(876) A dot nearly on tlie Equator. 



at 331 4 

1631 -03 


33 * <5 

i<53 3 -04 


Diuxual motions -|- lo'' and -—6' 

ibi lat —0® 

870 Two groups, piancipally dots 



877 and 809 I do not transciibe all the observations, but guided by the duiffiams 
take the following 

877 at 335 5 

1437 +81 


3365 

144 I H 8 0 


899 at 360 5 

145 4 4 8 0 


3 * 5^5 

146* 4-84 


Dnuuul motionB +4' aud + 1' 

foi lat +8° 


880 and 908 The change and division of the laige nucleus piobably invalidate con- 
( lusions of motion m latitude 


880 

at 333 3 

991 

47 5 



336 3 

100 ct, 

4-75 



343 1 

100 3 

4-63 



344 5 

xoo 2, 

4' 6 I 


903 

at 366 3 

10% 2> 

t 57 



3/575 

107 , 3 

H 57 



3686 

^0% 8 

4. 3 g 



370 5 

101^3 

4-53 



3716 

loi 7 

+ 53 (noar tlie limb ) 


bay diurnal motions 4-5' and — 3' 

foi lat + 7" 

882 A spot of which more obseivations would have been desuable 



at 333 5 

903 

—40 



3365 

91 3 

-39 



Diurnal motions +4.%' aud —6' 

for lat —4'' 

884 Better taken by itself, but see 864 





at 3363 

66 3 

4-35 1 



343 5 

633 

4-35/5 



3445 

63 I 

4-33 6 



Say dimmal 

motions 

—20' aud 4 - 4 ' 

foi lat 4-23'^ 


88'i Only two observations, and I cannot estimate the efiect of the numeious dots 
which follow ” 
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mb oabbington's obsebtations 
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«»« «0B It miiT 1» tt ” pedeydopmeiit of 

S^r Htmpario rfpoatil m to <*» be poeeto, it meet be tot of to fbUoomig 

88« otS+tS 340 -ISO 

goe 3665 3 *» O 

■Wlioih. give dramiil motions — 5 ^ "3 


forlat —18° 


887 Iwitethe 
positioii 


•, and take the mean of the motions for the mean 
A B 


at 343 5 

3498 

+31 » 

339 9 

3445 

3501 

+ 313 

3495 

3485 

+314 

335 « 

351 

— 

■ — 

333 9 

35*5 

Mean diurnal motionfl 

333 5 
—30' and +8' 

See 868 and 608 

A normal circular spot, as follows 



at 3445 

• 319^ 

• » +7 5 


3495 

331 0 

H 73 


351 <> 

3»J^3 

+ 7 0 


35»5 

3W 6 

+ 71 


353 5 

3»i7 

+ 73 


+ 330 

+34 a 
+34 7 
+ 34 9 


foi lat +33“ 


(near tlio luab ) 


DitiTiifiiL motLOUB + 8^ fUQ.d zgio 


foi lat + f 


892 The nght-hand component is imperfectly developed and wantmg m the thud 
observation On the mdication of the two first I deduce the moiaon of the group in 
longitudd from lialf that of tlie othm spot 


Spot 

at 353 5 

9640 

-7 3 


3545 

*53 8 

-7 a 


358 5 

3680 

-7 9 


Bay diurnal motiona of group + ajid. + 8^ 

thmlt the following may be compared 

See figures 


a* 353 5 

. 25 s 9 

-154 


354 5 

*539 

-154 


358 5 

*530 

-154 


3505 

*53 5 

-151 



Drarnal mobons —a' and —a' 


forlat —7® 


forlat —15° 


\ 
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894 On reference to the diagi'ams, it will be seen that first one and then the othei 
principal spot divided into two distinct nuclear spots of normal form The obseivations 
aie not smtable for determination of motions 

896 Three observations admitting- of comparison 


at 354 5 

3074 

+133 

Means 



198 0 

+159 

303 7 

+ 146 

35815 

310 9 

+ 13 3 




1997 

+ 15 <5 

*053 

+ 139 

3 < 5 oS 

an 5 

+ 13 7 




aoo Si 

+ i 5 0 

305 9 

+ 143 


Dimnal motions +35' and —6' for lat H 14“ 

807 Normal spot observed twice only 

at 358 5 i8ao —334 

3605 1819 -'135 

Diurnal motions —3' and +3' for lat —33° 

898 See 876 and 919 Too imperfect to compare 

899 See 877 

901 See 914 No comparison possible 

903 See 880 

904 Three small gioups of varying dots 

906 See 880 The three last observations also afford an independent result for diitt 


at 6 6 

* 39 5 

— 17 0 

Means 


75 

31 8 

40 0 

-i 55 

-175 

356 

— 16 8 

85 

314 

40 5 

— 16 7 
“17 7 

357 

-17 I 


3 ^ 3 

-17 I 

360 

-174 


Diurnal motions 4- lii' and +18' for lat —1^° 

907 The motions cannot be unobjectionably deduced 

908 See 868- Of the second group onl} one observation 

909 Neglectmg possible action of the dots following ^ 

at 8 5 394 1 —II 3 

155 3936 -105 

Diurnal motions —4' and —6' for lat —11® 


V 


308 


MB CABBINOTOK’S 0B8BEVATI0NS 


9II 

At the nest rotation 
9 * 5 ® 


at 155 

H06 0 

— 10 

*5 5 

*05 8 

07 

«65 

a'>4 a 

— I I 

at 4% 5 

ao 9 3 

— 0,0 

47 5 

ao7 9 

— 0,7 


(near the limb ) 


b IS imnrohable that two such aumkr spots so similarly sitnatod in so roro a posnion bhouju 
not be the same, and yet the observed motions are dearly opposed to their identity, mid 
It IS most nnnsnd for a spot on the eqnator to remain vifliblo beyond tbreo or four days 
It seems preferable to suppose them different and treat them separately, on the gicatoi 
probability of the case bemg one of repetition or renewal of outbreak In wludh oaRo 


IDinmal motions — 4' reio 
—1/ and +9' 


by 9*5 B 

018 Too iftrgffl and nregular for accurate definition 


for lot — 1” 
foi hit —a'’ 


914 Taking the mean of the extreme poations 


ata5 5 

1553 

- 93 

Moons 


1435 

—130 

1494 —II a 

a6 5 

1569 

- 93 



1431 

--13* 

1500 “II a 

*7 5 

158 I 

- 98 



14a 9 

“13 <5 

150 5 7 

a8 5 

1583 

“ 94 



14*7 

-13 I 

1505 -“a 


Dinmol motionB + 24' ®ad + 6' foi lat —11 


91 6 Three groups, all insignificant One appears to be the precursoi of a coiiaiderahli 
gioup recorded m the next rotation as 980 

916 See diagrams OompariBonB impracticable 

019 Two different spots The second must be refeired to 036 of the next rotation 


9S0 to 923 Too fragmentary for discussion 
924 Bather too large and undefined for accuracy 


at 40 5 

a 45 6 

+ 13 I 


4*5 

2464 

+ 134 


47 5 

*450 

+ 137 



Diurnal motionB 

— 14 ' and +5' 

for lat +13® 
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926 A group A and detached spot B The principal spot of A is too much altered 
m the interval between the two observations for comparison See 911 m lefeience to B 

926 The following aie the only obseivations 

at 42 5 2 i6 I +79 

47 5 31:5 <5 +83 

WTieiioe diurnal motions —6' and +5' forlat +8® 


927 and 944 A weU defined oval spot, but with dots infesting the neighbourhood 

First rotation 




at 40 6 

aao 5 

-254 


4*5 

djg 6 

- a 5 <5 


47 5 

»i6 a 

—26 8 


Second rotation 




at 69 5 

ao8 9 

-^5 8 


70 6 

206 9 

-*5 5 


71 6 

ao8 6 * 

— a 5 8 


7*5 

206 0 

— a 5 I 


73 5 

205 2 

-a 5 3 


Diurnal motions 

— 26' and zero 

foi lat —26° 

938 Two gioups, but only once observed 



930 Agam, two gioups The second probably the same as 

950, which see 

931 A normal spot The fiist observation, 

however, on 

which the motion much 

depends, taken near the hmb 




at 473 

141 7 

-aa 5 


5^4 

134 » 

-23 7 


57 5 

1340 

-*3 3 


585 


-23 9 


Say dinmal motioiis 

— 24' and +6' 

for lat — 24® 

932 Unsuited for numencal treatment 

See 916 and 961 



936 A detached spot A and two groups B and 0 which trench on one another, I 
compare A with the second appearance numbered 919 


919 

at 37 6 

425 

+ 81 

936A 

5<54 

48 a 

+7 0 


67 5 

487 

+5 9 


585 

48 5 

+ 70 


Diurnal motions + 1 8' and —3' forlat +8® 

The two groups are too entangled for discussion 

2 F 
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me oa.ebinqton's obsbbtations 

987 The last thiee observations of the smon spot which survives the group might 
perhaps be compared, but the result would not be beyond objecbou 


938 I reiect the two first observations The foUowmg observations were made on the 
« preceding” spot of the two, which wiU not affect the lesult, as the distance nppems to 
have lemained unchanged throughout 


at 65 5 

3«5 

— 41 I 


674 

3»i3 

— 41 I 


685 

3*13 

—40 8 


695 

3409 

— 41 4 


70 6 

3417 

— 41 3 


71 6 

341 6 

— 409 

foi hit —41*’ 

Ditmial motions 

zeio and +4' 

939 A lenewed outbreak m the : 

region of 922 



at 68 5 313 0 

— 104 

Means 


3104* 

— 140 

3117 —II 4 


695 3148 

— 105 



3094* 

— 14 I 

3141 -113 


70 6 315 8 

— 10 1 



3085 

—145 

3144 -113 


716 3170 

— 10 1 



308 a 

. —143 

3146 —II 4 


Diurnal motions 

+ 15' and 4eio 

for hit — 1 1" 

940 The circular spot shows very rapid motion 



at 67 4 

488 9 

—6 7 


68 5 

4907 

-6 6 


695 

494 4 

—76 (no orroi but bad ) 

70 6 

*944 

—6 0 



DmiTiifll motions + 108' and — 3' • 

tor lot —7® 

A aecond outbreak oooufb, but the form is not definito enough for obsorvatioua to li\ tlu 

moiaou 




941 1 pass over the first obseivation, and at the same time point out that the genual 
dnrection of the gioup lotates nght-handedly, and that the first obseivation is material to 

the evidence 




at 69 5 n 8 i 5 

+ 14 1 

Means. 


!»74a 

+ 130 

4779 +146 


70 6 a8a 3 

+ 145 



474 » 

+ 14 7 

478 4 + 14 6 


71 6 484 6 

+ 148 



*75 7 

+ 144 

479 I + 14 6 




i 
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734 *830 

+ 13 8 





*75 4 

4-13 9 

379 3 

+ 13 8 



73 5 *83 9 

+ 13 6 





*75 5 

+ 11 7 

379 3 

+ 13 3 




Diumal motions + and zero 


foi lat +13° 

942 

Some traces of a group follow the main spot 





at 67 4 

341 8 

— 11 a 




68 5 

341 8 

-II 3 




695 

341 8 

— II % 





Diumal motions zeio and zoio 


forint —11° 

048 

Observed twice only 






at 73 4 aaS 7 

+303 

Means 




333 3 

+193 

aii4o 

+ 197 



73 5 a*® 9 

+30 1 





331 3 

+ 19 6 

2 ,% 4.0 

+ 19 8 




Diumal motions zero and + 6' 


foi lat +30° 

944 

A and B A is treated 

under 927 Foi B I find the following 

Spot small 

and circular 






at 70 6 

300 1 

-303 




71 6 

199 5 

-303 




734 

1993 

—30 3 




73 5 

198 6 

— 30 8 





Diumal motions — 

37' and + 6 ' 


foi lat —30° 


946 There are dots following* the principal spot 


at 70 6 

1954 

-94 

71 6 

1944 

-90 

734 

1954 

-85 

73 5 

196 0 

-84 

754 

T96 8 

-89 

79 4 

1975 

-99 

804 

198 0 

-94 


Diumal motions +19' and +5^ lorlat —9° 

947 Two separate groups Cannot discuss either 


949 


Large circular normal spot 

at 73 5 
764 


79 4 


— la o (near tlie limb ) 

— 13 6 

— 13 6 


149 3 
1478 

148 3 


2 E 8 
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SIS 


804 

148 I 

—12 I 


81 5 

148 0 

-II 8 


824 

148 0 

-II 7 



Dxumal mobiona ‘ 

—5' and —6f 

for lab —12® 

900 Merely a plain dot 

ab 754 

1455 

+6 9 


794 

1458 

+6 5 


804 

146 0 

+67 



Diurnal mobiona +6' and —4' 

for lab +7® 

951 See 983 The seiies is broken off after the fomth observation A noimal spot 
and a large gioup Fust the spot A 

A ab 76 4 

1158 

+ 190 


79 4 

1144 

+ 19 I 


804 

1143 

+ 18 9 


81 6 

1137 

+ 19 » 


824 

1134 

+ 19 2 

for lab +19® 

Ditunol motaons 

B The group of bhroo niudoar spois 

—22' and zoro 

ab 79 4 97 7 

+ 140 

Moans 

+ 146 

840 

80 4 99 ® 

+ 15 1 
+ 149 

90 8 

84 a 

81 5 1004 

+ 153 
+ 154 

919 

+ 101 

830 

82 4 100 4 

+ 15 8 
+ 154 

920 

+ 10 6 

828 

H 16 2 

91 5 

+ 10 8 


T]io ol>BQ3T7atioiis aro nob uaozoopbioiiable They giyo for 

DiunuJ itiotioiiB +15^ oJid +44^ fox lab +15* 


96Q. A single dot^ once seen nuclear 


ab 794 

894 

-78 

804 . 

897 

-79 

81 6 

890 

“85 

824 

898 

— 84 


TVim miJ TnnfaonB -43'^^ + 18^ for lab -“8** 


Before naaAnfiMnig the foregoing results for final discussion, I have to add one othei 
observation foom a foreign source, on account of the high latitude to which it relates 
It was communicated to me by Professor Peters, of Hamilton College, Olmton, New 
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York; and was made by him at the Observatory at Naples m the year 1846 The spot 
observed was nuclear; and of a form generally round; and was followed first by one and 
then thiee small detached spots at some distance From the observations sent mP; by 
reduction with the elements used throughout for my own observations; 1 have found 
the following results; arranged as in the Table of HedhiU observations 


Naples M.T 

Dist 

Pos 

Pr Node 

H Long 

H Lat 

Juno 8^ 0^ 

9041 

19° 3a' 

134° ao' 

134° no' 

+50° a' 

3f 13 ^ 

fiom wlucli result 

7799 

339 3 » 

199 43 

1*9 a 

+50 55 



Diumal motioaB 

—64' and +11'’ 

for lat + 50“^ 


I know of no othei spot reliably observed as yet in so high a latitude The next in 
01 del appeals to be my observation ofagioup in lat 45° South, which will be found 
under No 390 


I next extract and ai range m a table all the diurnal motions above deduced, placing 
them m older of latitude from Noith to South, and under each degree of latitude in ordei 
of date The results are fiirther written in three columns In the first are placed all 
lesults of well-observed noimal spots and of double lotations, m the second results of less 
but of toleiable average value, relation being had to the number of observations and the 
Intel val over which they extended, and in the third column lesults of decidedly infeiioi 
value 


TAliLE OF EESTJLTING DIUIWAL MOTIONS 


Lat 

Group 

I 

II 

nr 

+ 

50° 

Peters 





-64' 

+11' 

+ 

37 

236 





-78 

-30 



455 






- 4 

+ 

34 


-43 

+ 3 







645 



-48 

+ 7 



+ 

33 

706 



-36 

+ 6 





887 



-30 

+ 8 



+ 

33 

125 



-30 

— 3 




31 

135 



-33 

- 3 





620 





+12 

- 6 



748 

-30 

+ 10 







797 



-50 

- 4 



+ 

30 

209 



-30 

+ 3 





453 . 478 

-18 






+ 

29 

175 



-18 

+10 





345 





-•42 

0 



485 



-50 

H- 6 



+ 

28 

143 





- 4 

4-24 
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Lat 

Group 

I 

IL 

III 

+ 

17 

37 





4-15 

4 “ 5 



703 





-18 

4 6 



7^3 





— 12 

+ 3 



733 



-13 

— 2 





770 

— 10 

“ 3 





+ 

16 

378 



+ 8 

- 8 





471 





+10 

- 3 



757 

-17 

4 3 







793 



- 6 

— I 





843 





+ 5 

4 - 9 



85 » 





+60 

4- 10 

+ 


646 



+ 10 

- 5 





709 



- 6 

0 





715 



-14 

— 12 





730 



-15 

4 * 3 





79^ ^ 815 

“ 6 

4 I 







815 > 839 

- 4 

0 







808 



+ 30 

4 - 2 





814 

+ 8 

+ r 







951 





+15 

+34 

+ 

H 

73 



+ 9 

- 4 





348 



- 9 

0 





577 





- 5 

+10 



583 



- 3 

+ 3 





705 





+ 13 

— 10 



091 , 713 

- 3 

- 3 







713 

-15 

0 







896 



+35 

- 6 



+ 

13 

378 



+37 

+ 15 





318 



■—10 

+ 3 





408 

— 10 

-8 







465 





+ 15 

- 4 



488 





0 

4 3 



^73 



- 6 

- 5 





755 



- 4 

+ 3 





934 



-14 

4 5 





941 



+ 34 

0 



+ 

12, 

» . 7 

+ 9 

-6 







II 





+ 8 

—16 



44 



+ 18 

+ 6 





747 



+ 35 

- 6 





818 



+ 35 

0 





838 





+ 15 

+ 5 

+ 

IT 

117 



+ 34 

+ 3 





751 ^ 775 

— 2 

— 3 







843 



+ 18 

0 





858 



-* 4 

+ 4 





858 , 889 

+ 4 

0 







889 , 908 

t 4 

0 







875 



+ 34 

0 




10 

50 



+ 9 

- 3 





65 

+ 4 

-4 







95 





— 13 

-30 
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Lat 

Group 

I 

n. 

m 

- 5 

^59 





+34 

— 

- 5 








- 1 

%% 





+30 

+ 5 


9 » 





+ 60 

” 9 


44 » 





+ 3 

+ 3 


653 ^ ^11 

+ 10 

— I 






892 



+30 

+ 8 




940 





+108 

- 3 

- 8 

64 





+30 

0 


xo% 





+3^ 

+30 



+ 10 

- 4 






2H9 





0 

0 


500 





+ 4 

+ 5 


830 



+14 

— 




844 

+ 10 

4 3 






867 

- 5 

+ 7 






95 » 



+ 3 

+18 



- 9 

85 

+ % 

+ I 






«8i 

+ I 

- 4 






494 





+ 13 

+ 8 


6 %% 



+10 

- 8 




851 

+ 38 

+ 5 






945 

+ 19 

+ 5 





^ 10 

*97 

+ 4 

0 






513 





+ 3 ° 

+ ia 







+33 

+ 6 


873 

- 3 

0 





— II 

57 > 59 

+ 5 

— % 






105 





+ i 5 

- 6 ; 


909 



- 4 

— ■ 5 




914 



+34 

+ 5 




939 



+15 

0 




94 « 





0 

0 

— i» 

5 , 14 

+ 4 

0 






35 





0 

0 


113 

+ 5 

+ 5 






»58 



+30 

— 6 




*93 



- 3 

4 




54<5 





0 

0 


579 ^ 613 

0 

0 






701 

+ 18 

+ 4 






710 , 730 

"" 3 

+ % 






730 ^ 753 

— % 

— I 






753 i 777 

0 

— ^ 






811 j 834 

—10 

+ 6 






827 





0 

-li:^ 


949 

- 5 

6 





- 13 

459 



+ 1 

0 



- 14 

391 

^ 4 

— I 






439 



0 

— 3 ^ 




440 



_ 7 

3 




479 



0 

0 




568 





— 

- 4 


547 





+ 8 

- 8 
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Lat 

Group 

I 

n. 

m 



370 





+ 6 

- 6 



5591^ 

-15 

- 4 







679 



- 3 

0 





703 



+34 

-25 





731 



“ 3 ° 

+ 7 





760 

— ao 

+ a 







786 , 813 

-18 

I 







813 



-40 

- 9 



— 

23 

150 





-30 

+ 18 



193 



-14 

- 3 





444 





-31 

+ 4 



793 



-14 

+ i?- 





897 





- 3 

+ 3 

— 

24 

141 





n-IO 

0 



384 





— ai 

— 6 



650 

-34 

+ 5 







931 



—34 

+ 6 



— 

«S 

IH 



- 5 

+ 3 





518 



— 28 

+ I 





619 



— a 8 

+ 7 





717 





+55 

— 



809 , 835 

— 5^5 

+ 4 







835 ^ 853 

— a 6 

+ 4 







873 





- 9 

“ ^ 


36 

33 <S 





-33 

+ 6 



604 





-17 

- 8 



790 ! 



-30 

+ 4 





836 



-43 

+ 4 





927 > 944 

—36 

0 





— 

27 

180 

-40 

0 





— 

38 

138 



-34 

+ 3 r 





140 




— I 





158 



—60 

+ X2 





147 



-30 

+ XO 





575 

-40 

- 3 





— 

29 

138 

-34 

+ 7 







144 



-30 

0 





173 

-38 

— 5 







330 , 339 

-36 

+ I 







233 



-50 

+ 8 





366 





—58 

+ 4 


3 ° 

143 





+14 

+14 



526 ^ 547 

-38 

4 - a 







738 





-34 

+25 


32 

5<54 



-52 

- 5 



— 

33 

249 



-36 

— 10 



— 

34 

139 

-44 

+ 3 







309 



-78 

— 





327 



—63 

- 4 





771 





+57 

—13 

— 

3<5 

133 



-50 

4 6 



— 

45 

390 



—93 

- 8 




S F 2 
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MB oabbing^tob’s obsebyations 


It IS desirable m the next place to take approximate means of the above single results^ 
in order to inspect the probable result of the mquiry, and judge of the fiirthei treatment 
required I ^erefore oonjecturally assign the weights 4 and 1 to the results in columns 
I and II respectively, and m a first solution reject III altogether This tieatment 
leads to the foUoTjong table of approximate mean drifts The sign + m latitude-motion 
mcreasing latitude or motion towards the Pole in each hemisphere, as beioie 

stated 


Let 

D Motion 

Woight 

Lnt 

D Motion 

Woiglit 

+ 

/ 

/ 


- 36“ 

/ 

-so 

i 

+ 6 

I 

35 

— 

— 

— 

35 

— 

— 

— 

34 

-43 

+ 4 

5 

34 

-41 

— I 

7 

33 

“33 

+ 7 

2 

33 

-35 

— 10 

I 

3 » 

-30 

— % 

I 

33 

-S 3 

“ 5 

I 

31 

-34 

+ 5 

6 

31 



— 1 

+ 30 

— ao 

— I 

5 

“ 30 

“38 

+ 2 

4 

39 

“34 

+ 8 

2 

39 

“34 

+ I 

14 

aS 

-30 

+ 6 

10 

38 

“35 

+ I 

8 

37 

-37 

+ 3 

5 

37 

-40 

0 

4 



— 0 

17 

36 

-30 

+ I 

6 

35 


+ 3 

2 

»5 


+ 3 

\2 

34 

“I5 

+ 3 

9 

34 

-34 

+ s 

5 

33 

-19 

+ 2 

14 

»3 

“I4 

— 0 

2 



— I 

13 

22 

“I4 

— 0 

28 

21 

~I 4 

— 0 

14 

2 X 

“I7 

+ 3 

10 

+ 30 

— 10 

+ I 


— 20 

— II 

+ 2 

16 

19 

— 10 

— I 

19 

19 

“I4 

+ I 

8 

18 



3 

18 

“ 5 

— 1 

19 

17 



5 

17 

—10 

+ I 

13 

16 



7 

16 

“15 

- 3 

3 

15 



18 

15 

- 9 

— 0 

11 

14 



13 

14 

“ 4 

— I 

3 1 

13 



10 

13 

+ I 

0 

1 

13 

+ 18 

- 3 

7 

13 

+ 1 

+ I 

38 

7 

8 

II 

+ 5 

— 0 

i 5 

II 

+ 8 

— I 

+ 10 

+ 3 

+ 0 

9 

— 10 

+ T 

0 

9 

8 

+ 5 

— 10 

4 

9 

+ 13 

+ I 

^7 

+ 9 

— 0 

37 

8 

+ 6 

+ 3 

H 

7 

a 

+ 8 

— 2 

31 

7 

+ 14 

+ I 

5 

0 

+ 9 

- 3 

7 

6 

— 



5 

+19 

+ 6 

3 

5 




4 

+15 

+ 2 

3 

4 

+ 6 

“ 3 

0 

I 

3 

+38 

— 2 

I 

3 ! 

0 

4 

3 

T 

' 


— 

3 

-17 

+ 9 

I 

X 




I 

- 4 

0 

I 


Inspection of the foregoing table shows at once that the diurnal motions m longitude 
are subject to a wdl-marked law of vaiiation depending on the latitude, while it is not 
apparent that the motions tabulated for the latitude are anythmg beyond the accidental 
erences of observation Tnal readily shows that no parabohc curve or expression of 
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the form a sm Z or a sin® Z will satisfy the above values , but that the whole table of 
results for longitude may very fairly be represented by the expiession 

+ 14' —155' smW 

which expanded gives the following values 


Lat 

D Motion 

Lat. 

D Motion 

Lat 

D Motion 


j 

0 

t 

0 

t 

± 3^ 

- 51 1 

1+ 

— aofl 

+ la 

+ 34 

35 

484 

33 

179 

II 

49 

34 

457 

%% 

156 

10 

63 

33 

“43 4 


- 134 

9 

+ 76 

33 

403 


11 3 

8 

8 8 

31 

31 ^ 

39 

9 1 

7 

99 

30 

350 

18 

- 7 i 

6 

10 9 

39 

334 

17 

53 

5 

11 7 

38 

399 

16 

33 

4 

+ 134 

37 

374 

15 

- 1 5 

3 

13 0 

35 

350 

14 

+ 03 

3 

136 

± 35 

— 336 

+ 13 

+ 18 

+ I 

+ 140 


It will be remembered that these values correspond to an assumed general period of 
Rotation of 26 380 mean solar days, 01 to a general Rotation of 14 ° 11' per solar day, 
a value which is now shown to apply only to the latitude of 14 ° N and S 

I now proceed to a more accmate discussion of the individual lesults jfirst tabulated 
The approximate solution fiist obtamed affords the means of comparmg each sepaiate 
result of columns I II and III with an approximate result derived from the whole, of 
averaging the differences and derivmg the weights suitable to be employed Having 
performed this operation, I have found that the mean error of a single result in column I 
IS 6' 6, whether denved from a single or from two rotations (confiiming my previous 
behef, on which I ventured so to class them), that the mean error of results m column II 
was 13 ', and of III was 16 ' The proper weights to apply to the results of the three 
columns would accoidmgly be 33 , 6 and 4 respectively, 01 4 , i and 4 It will be sufid- 
ciently neai and more convenient to use the weights 10, 2 and 1 The mean errors 
which lead to this rule accoidmgly indicate that the results of column III are not so 
infeuor to those of column II as I at first supposed, and that the provisional weights 
employed ui combining the results of I and II were as nearly as possible coirect 
Were it not that the result under discussion is one of the chief objects of the present 
research, a repetition of the process performed above would be hardly worth the doing 
However, to check the former result and employ all the data of observationj, I form the 
following table with the weights just found 
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mb caebington's obsbbvations 



In the above table it ‘will be remarked that there is more distmctly a trace of motion m 
latitude, the signs being on the whole + for latitudes higher N or 8 than 20”, though the 
daily polar motion between 20“ and 40“ of latitude on an average does not exceed 2', a 
quantity which could only be deduced from the totahty of a large number of single 
results Between the parallels of 10“ to 20° the motion m latitude is evidently very 
small , but the sgns are generally negative and a feeble tendency towards the Blquator 
of about r per diem is mdicated Withm 10“ of the Equator on either side no rdiable 
motion m latitude appears to exist, the signs varying much and the mean results bemg 
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of less weight It may however be inferred from these conclusions that elements of 
rotation will be best based on observed differences of latitude between about 8 and 18 
degrees of latitude m either hemisphere, pairing them together m sets of two, one North 
and one South 

We cannot for the motion in longitude do better than compare the above revised table 
with the expanded table of the expression 

+ 14' — 165' am J 

usmg the latter as a normal curve, and deteimine a senes of equidistant normal eirors, 
with due regard to the weights 


MEAN NORMAL ERRORS IN LONGITUDE 


Lat 

E 


W X B 

Moaai W & E 

liat 


E 

wt 

W X B. 

Mean W & E 

+ 37 ° 

--10! 

0, 

- 34 ' 



-37° 


/ 

. 

r 



3 ^ 

— 

— 

— 



3^ 

+ 

I 

a 

+ a 



+35 

— 

— 



18 

+ 3 'o 

-35 


— 

— 

— 

19 

+3' 4 

34 

+ 3 

10, 

+ 36 



34 

+ 

0 , 

15 

+ 30 



33 

+ 10 

4 

+ 4 ^ 



33 

+ 

7 

a 

+ 14 



33 

+ 10 

0, 

+ 30 



3a 

— 

10 , 

a 

- 34 



31 

+17 

15 

+»55 



3 ^ 


— 


— 



+ 3 ° 

+15 

10, 

+ 180 

59 

+ 80 

-30 

+ 

0 , 

la 

+ a 4 

67 

-34 

29 

- 4 

5 

— 0,0 



39 

— 

0 , 

35 

- 70 



38 

+ 0 

a 5 

+ 50 



38 

— 

5 

18 

- 90 



37 

0 

10 , 

— 



37 

— 

13 

10 

—130 



2,6 

+ 4 

43 

+ i 7 » 



0,6 


0 , 

17 

- 34 



+35 

+ II 

4 

+ 44 

II6 

+ a 4 

-»5 

+ 

3 

37 

+ 81 

75 

-1 6 


+ 4 

»3 

+ 93 



34 

— 

3 

14 

- 43 




— I 

34 

- 34 



»3 

+ 

I 

7 

+. 7 




+ 4 

33 

+ i 3 « 



33 

+ 

3 

73 

+144 




— I 

34 

- 34 



31 

— 

5 

37 

-135 



+ 0,0 

+ % 

31 

+ 63 

151 

+05 

— 30 

— 

I 

38 

- 38 

300 

-04 


— % 

47 

- 94 



19 

— 

4 

18 

- 73 



18 

+ 1 

6 

+ 5 



18 

+ 

I 

45 

+ 45 



17 

- 4 

15 

— 60 



17 

— 

5 


—160 



i 5 

— % 

17 

- 34 



16 

— 

3 

9 

- 37 



+15 

+ 0, 

41 

+ 

137 

-18 

-15 

— 

8 

37 

— 3 i 5 

98 

-50 

14 

- 4 

30 

— lao 



14 

— 

4 

38 

— 113 



13 

- 4 

34 

- 96 



13 

— 

1 

3 

— 3 



10 , 

+ 13 

18 

+334 



13 

— 

3 

97 

-194 



II 

0 

38 

0 



II 

+ 

I 

18 

+ 18 



+10 

“ 4 

33 

- 88 

143 

+15 

— 10 

— 

3 

33 

- 65 

318 

-09 

9 

0 

13 

0 



9 

+ 

4 

43 

+ 173 



8 

+ 1 

71 

+ 71 



8 


3 

38 

-114 




j 
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MB oabiuboton’s obsebvations 




Wt 

W XB 

Moaa W Ss E 

Lot 

E 

Wt 

W X B 

Moan W & E 

t 

— a' 

33 

— io 5 ' 


? 

+11' 

i 5 

+ 175' 



6 

0 

19 

0 


6 

— 





+ 5 

+19 

5 

+ 95 

85 +o'6 

- 5 

+12 



31 

+a '4 

4 

+ 3 

5 

+ 18 


4 

+ 5 


bS 9 



3 

+»s 

2 

+ 50 


3 

-13 


BSIB 



2, 

— 




% 

- 3 

2 , 

- 6 



1 

— 

— 

— 


I 

+10 

a, 

+ 20 



+ 0 



' ' ’ 


— 0 

- 4 

1 

- 4 

5 

+20 


We are now able to concentrate the results of observation m the following table^ which 
IB entiiely independent of the expiession used as temporary normal curve 

EOTAOION 01’ TBU SOLAB STJRPAOl IN DIFFIEINT LATETUPES 
IN ONE MEAN SOLAS DAT 


lAt 

Bob pei diom 

Botatlon 

Weight 

A 

B 

+ so® 

851' -54' 

= 787' 

1 



35 

-4S 

8o5 

18 

”3' 

— I' 

+ 30 

-27 

824 

59 

-8 

-5 

*5 

— TO 

831 

110 

— 

0 

+ 20 

— 11 

840 

151 

—0 

+2 

IS 

0 

851 

127 

—a 

0 

+ 10 

+ 8 

859 


—a 

0 

5 

+ 12 

863 

85 

—1 

0 

Equatoi 

+ 16 

867 

5 

—a 

—a 

- 5 

+ 14 

85s 

31 

—a 

-3 

— 10 

+ 5 

855 

218 

+ i 

0 

IS 

- 5 

845 

98 

+5 

+ 3 

— 20 

— 12 

839 

200 

+0 

— 1 

»5 

-24 

827 

P 

+a 

— 1 

- 30 

”37 

814 

57 

+ a 

— 1 

35 

-46 

805 

19 

—a 

-5 

•“ 45 

851 — 9» 

= 759 

2 




In column A I have exhibited the residual errors of the empirical solution 

865* + 165' A 

and m column those of the expression 

855' + 165' Bin'i ( I - 1° ) B 

The errors are on the whole reduced by the additional assumption that the Equator of 
equal parallel rotation diOers by 1 degree from the true Equator, and the solution is 
probably as good numencally as it is possible to find one, and very closely represents the 
total results of observation 
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Eespectmg expresaion A, m whicli it is assumed that the motions are equal at equal 
distances from the Equator North or South, it has further to be i emarked that the 
assumed constant 866' reqmres no sensible correction, the sum of the + errors multiplied 
by their weights being sensibly equal to that of the — errors similarly multiplied by 
their respective weights 


In the last place, as the results for motion in longitude aie suflSciently numerous, I 
have thought it desirable to divide the whole mto two poitions, and to institute foi each 
hemisphere a comparison of the motions of gioups befoie number 400 with those after 
The mean difference for each hemispheie has been calculated by the following formula * 
If ttx be the mean motion and jra, its weight for groups before 400 of any one degiee of 
latitude, the mean motion and the weight for the groups aftei 400 of the same 
degree of latitude, the weight of(Jj — the difference between the mean motions befoie 


and after 400 of that degree is 
latitudes is 


m, 




m, + 


and the mean difference for all the observed 


(^-«i ) 






9»„ 


fa. 


9»„ + «. 


+ etc 


n 


1 . 


With weight the same as the denominatoi 


+ 


9W„ + « 


+ ©to 


In this manner I have found for the Noith Hemisphere the difference + 0' 04 with 
weight 114, and for the South Hemisphere the mean difference —2' 7 with weight 93 
and therefore for the two combmed — 0' 7 with weight 207 The quantity is too small 
to be regarded as anythmg but a necessary conclusion of a numerical process, and the 
signs come out opposed for the two hemispheres Stdl I state the result of the exami- 
nation, such as it IS 


* I'or whioh I am indebted to Prof De Morgan. 
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IfB OABBINQTON’S OBSEBVATIOirS 


SECTIOjr IV. 


Investigation op the Ooebbotions eequibbd bt the assumed Elements 

OP Position op the Sun’s Pole 


Having no doubt from the commencement of this work that the elements adopted foi 
proTisionel use^ namely^ 

1 = 7° lo', aad N = 74° 30', for 18540, 

were veiy nearly correct, I have nevei contemplated the necessity of startmg anew with 
every satisfactory senes of observatioiis as a fresh basis for foundm^ a set of elements 
upon, but I have throughout expected that a proper treatment of a large number of 
senes carefully selected from the stock, would lead me by a suitable differential method 
to a final correction of the elements on which some conaideiable rehance might be 
placed 

It IS not easy to assure oneself, m examining the grounds on which previous elements 
rest, that the precaution has been taken of rejectmg as unsuitable data spots of abnoimal 
form, changmg figure, oi the components of groups The frequent instances given in 
preceding pages of this work of the mutual action of paits of groups, whether laigo 01 
small, and mspection of the plates of illustration, will supersede the necessity of specially 
pointmg out why m selectmg data for the correction of the assumed position of the 
Pole, it IS mdispensable to exercise a certam discnmmation, and as nearly as possible 
confine oneself to contmuous senes of small well-defined smgle circular nuclear spots, 
such as Nos 180, 194, 207, gOl, 478, &c If single dots, such as No fi9, without 
penumbra, were firequent and of sufficient duration, they would be still preferable os 
offermg more definite centres for observation, but these objects rarely remam visible for 
more than two or three days , and the same consideration induces one to mdude some 
normal spots of larger size than a festidious choice would approve, because they have 
the advantage of greater permanence over the very small ones In endeavouring on the 
one hand to retam all admissible data, and to reject all groups affected by mteinal 
mutual actions, I find the foUowmg 86 series of observations alone remam out of the 
whole number observed The numbers are recopied here, partly for convemence of 
reference, partly because a reader could not without reference to my origmal memoianda 
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in all cases select the proper spot, partly because the longitudes from the Node are here 
requued as data, and partly because in a few cases a small coriection has been made in 
the latitude for an estimated amount (indicated by an astensk) of observed change of 
form 


Group 

Day 

Longitude 

Latitude 

Group 

Day 

Longitude 

Latitude 



0 

/ 

0 / 



0 

/ 

0 

/ 

3 * 

9455 

74 

55 

+17 47 

59 

236 51 

189 

34 

— 10 

14 


9551 

88 

37 

+18 13 


237 53 

303 

23 

— 10 

ao 


91 51 

115 

18 

+18 30 


2385*5 

318 

10 

— 10 

3 







»39 53 

331 

5*5 

— 10 

13 

38 

lai SI 

91 

44 

+19 10 


34053 

346 

19 

-10 

23 


12354 

119 

34 

+ 19 8 


341 53 

360 

39 

— 10 

^3 


laS 55 

188 

a8 

+ 19 41 


24255 

275 

6 

— 10 

19 







24352 

388 

54 

— 10 

8 

50 

17a 59 

143 

10 

4-10 45 








173 5a 

155 

34 

+ 10 33 

66 

26954 

a^i 

41 

+ 10 

36 


17453 

169 

33 

+ 10 33+ 


370 56 

346 

la 

+ 10 

24 


17534 

184 

4 

+ 10 36 


27155 

360 

afi 

+ 10 

13 


17651 

197 

46 

+ 10 34 


27356 

37+ 48 

+ 10 

14 


177 5a 


ai 

+ 10 33 


273 52 

388 

29 

+ 10 

II 


17854 

336 

54 

+ 10 17 


27451 

303 

44 

+ 10 

a8 


179 54 

HI 

50 

+ 10 8 








180 56 

256 

aa 

+ 10 16 

69 

30348 

368 

9 

+ 7 

48 







304 51 

383 

54 

+ 7 

47 

51 

17259 

lap 

48 

—14 38 


(^06 4Q 

311 

16 

+ 8 

4 


173 5a 

143 

18 

-14 43 


309 52 

35 + 41 

+ 8 

45 


17453 

157 

%6 

-14 52 


31248 

37 

0 

+ 9 

6 


17? 54 

171 

37 

-14 156 








176 51 

185 


-14 39 

86 

6453 

II 

58 

*; 

9 


177 52 

199 

a6 

-14 40 


<5549 

35 

40 

- 9 

0 


17853 

213 

23 

— 14 43* 


7053 

97 

7 

- 9 

31 


17954 

338 

33 

— 1+ 35 


7153 

III 

19 

- 9 

31 


180 56 

341 

32 

-1+ 13 


7450 

15+ 

7 

- 9 

4 


i8a 56 

369 

17 

-13 41 












107 

39656 

363 

37 

4 8 

0 

51 

20957 

164, 4a 

— II 40 


29954 

305 

50 

+ 7 

33 


!iio5a 

178 

37 

-II 30 


30054 

320 

9 

+ 7 

4 


3i« 50 

307 

a 

— II 13 


30451 

16 

55 

+ 7 

0 


213 35 

aai 

43 

— II 5 








21759 

378 

46 

-10 56 

113 

10057 

64 

5 

—II 

31 


318 53 

apa 

3 

— 10 43 


10646 

148 

39 

— 13 

23 


219 53 

305 

34 

— 10 36 


10751 

163 

a (5 

— 13 

19 







108 51 

177 

48 

— 13 

30 

58 

21953 

163 

30 

+ 6 33 


109 64 

193 

44 

— 13 

19 


331 50 

190 

43 

+ <5 33 


11053 

306 

14 

— 13 

19 


33354 

305 

39 

+ 6 35 








23453 

334 - 

3 

+ 3 

140 

4251 

5 

35 

-38 

0 


23549 

247 


+ 69 


45 52 

48 

3 

-37 

45 


237 57 

277 

i 5 

+ 5 48 


4651 

63 

to 

-27 

51 


339 61 

306 

15 

+ 5 50 


4758 

77 

7 

-37 

54 


33047 

318 

25 

+ 5 50 








231 50 

333 

44 

+ 5 49 

l-l 

14552 

89 

56 

—31 

41 


2 G 2 
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MB GABBmGTON’S OBSBBYATIOITS 


Qioap I Longitiide Latitiide 


14550 103 a6 —m 35 

W 54 58 —31 36 

149 51 145 44 -ai 29 

15150 173 31 -31 49 

15357 189 15 —31 53 

15358 i» -ai 50 

154 51 314 4» -ai 49 

155 51 *»8 35 —31 36 

15755 357 31 — 11 

i5i 1735a lai 39 —31 19 

17453 134 35 -ai a8 

17553 ^48 23 -31 53 

17543 i5o 35 -31 53 

17755 175 48 -32 3 

178 51 188 41 —33 6 

17957 304 40 —33 17 

170 33355 188 37 —30 9 

32455 301 13 —30 15 

22558 315 O —30 35 

33749 341 37 —30 31 

22845 a 55 7 -30 42 

32949 369 40 —30 33 

33053 383 S3 —30 34 

171 32355 i85 18 4-37 39 

32455 198 38 +27 31 

33558 213 19 +37 40 

337 49 338 51 4-38 18 

32845 asi 57 +38 31 

32949 355 19 +38 39 

23053 380 33 4-38 33 

173 23350 177 33 —38 59 

33450 191 55 -38 38 

33545 304 39 —38 31 

*3^53 ai9 7 -28 44 

*3751 *3* 41 —38 55 

*38 55 »47 25 -39 8 

*3951 *59 5» —39 4 

34150 385 50 —38 38 

24350 300 15 -38 17 

24351 313 54 -37 57 

24457 328 13 -37 50 

180 35345 333 II —35 31 

35553 354 45 —35 51 

35567 380 18 —35 37 

25850 305 5 -35 34 

25949 318 38 -36 41 

26041 330 39 —35 44 


Grcmp Day Longitude Latitado 

187 37448 310“ 55 4-18° 59 

27751 253 3 4-18 57 

37845 365 3 4-19 o 

38247 321 38 4-1 8 47 

28550 3 34 +19 18 

38647 17 18 4-19 39 

189 37751 *i5 O 4-31 37 

37845 339 37 +31 30 

38347 285 3 4*31 3 

28550 336 19 4-30 57 

28647 339 51 4-31 31 

38851 II 37 4-31 35 

194 38851 345 43 +25 35 

28950 359 13 4-35 49 

29159 388 11 4-35 53 

29257 302 14 4-35 o 

29555 344 17 4-35 13 

29*548 357 30 4-25 39 

29847 *5 7 +*<S 45 

307 33363 373 35 — 15 17 

3*5^2 315 51 — 17 o 

3*8 50 35*5 30 — 17 o 

33051 »4- 37 -i<S 51 

33151 38 35 ”i<5 59 

208 33749 333 7 -17 5 

33851 347 30 — 15 43 

34149 39 36 — 15 41 

209 33749 323 o 4-29 39 

33851 33® 5® 4-29 51 

34149 17 38 4-29 45 

267 12950 83 33 —30 8 

13252 127 48 —19 39 

13558 171 47 -19 »5 

13763 300 46 —19 35 

381 16351 125 42 — 9 51 

16352 140 5 _ 9 

i®452 154 7 — 9 31 

i<S55* i®8 19 — 9 17 

i5®53 182 4* - 8 57 

i®9 53 2*5 43 — 8 48 

17157 254 17 - 8 54 

17254 2®7 55 - 8 51 

291 17® 55 129 28 —13 44 

177 ®» 143 *7 —13 47 

17951 170 2 -14. 13 


\ 
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Group 

Day 

Longitude. 

Latitude 



Longitude. 

Latitude 


180 61 

185' 

/ 

43 

0 / 

-14 9 


33754 

348 ° 

44 

c 

+ 14 

^ 16 


181 66 

0,00 

16 

—14 10 


33048 

30 

15 

+14 

34 


182 68 

0,14 

47 

— 14. 6 








18453 

0,41 

4 

— 13 48 

593 

34453 

339 

53 


34 


18649 

a68 

34 

— 14- ^ 


34855 

%6 

40 

+3+ 43 







35153 

68 

3<5 

+34 

17 

izgo 

188 65 

153 

30 

-19 35 








191 48 

195 

8 

-19 33 

597 

34855 

314 

39 

-16 

19 


19a 55 

o,og 

37 

-19 33 


351 53 

355 

35 

-15 

5<5 


19451 

2^6 

35 

-19 41 


35549 

51 

33 

-15 

34 


195 5a 

250 

33 

-19 55 








1975a 

278 

41 

— 30 8 

598 

348 55 

2^91 

17 

+ 3 T 

3 <^ 







351 53 

331 

^9 

+ 33 

6 

297 

188 65 

139 

53 

- 9 53 


35549 

a6 

30 

+ 33 



191 48 

179 

43 

- 9 43 


3 < 5 o 54 

94 

18 

+ 33 

5 


19355 

194 58 

- 9 54 








194 51 

aa3 

8 

- 9 45 

6 t 3 

647 

336 5a 

+ 10 

i 5 


1955a 

»37 


— 10 0 


1045 

22 

50 

+ 10 

40 


197 53 

a65 56 

- 9 49 


1548 

94 

50 

+ 10 

51 







1648 

109 

3<5 

+ II 

9 

408 

61 68 

64 47 

+ 13 45 








6451 

105 

1 

+ 13 10 

619 

1548 

33*5 

6 

-34 

34 


66 

133 

6 

+ 13 58 


16 48 

350 

33 

- 34 

33 


6749 

146 

4 

+ 13 37 


1855 

18 

43 

-34 

43 


6863 

1 6a 

51 

+ 13 3 


at 46 

58 

2% 

-35 

I 







33 50 

73 

34 


10 

440 

ia 448 

95 

I 

-14 9 


3347 

86 

5 

-35 

16 


ia 7 5 i 

137 

41 

-14 I 








13154 

194 

00 

-13 46 

633 

39 59 

8 

13 

+17 

56 







31 50 

3<5 

8 

+18 

13 

453 

145 54 

106 

2 

+ 30 38 


3350 

50 

44 

+18 

22 


155 65 

343 

33 

+ 39 58 












650 

5043 

354 

II 

-34 

5 

478 

17360 

133 

1 

+ 30 9 


5358 

34 

33 

-34 

1 


176 56 

173 

33 

+ 39 30 


53 54 

37 

46 

-33 

54 


180 51 

aa6 

53 

+ 38 33 


5449 

50 

34 

-34 

7 


18353 

267 

l:^ 

+ 38 36 


57 50 

93 

2 

-34 

17 







5950 

118 

50 

-34 

59 

459 

155^5 

127 

49 

-13 37 


60 58 

134 

2^9 

-34 

37 


159 5 ^ 

183 

0,6 

—13 43 


61 64 

149 

43 

-34 

35 


1 6a 5a 

3 a 5 

33 

-13 33 












<553 

57 50 

33 

9 

- 6 

47 

485 

18754 

148 

0,0 

+ 10 7 


5950 

50 

58 

- 6 

57 


18855 

I61 

59 

+ 10 la 


60 58 

66 

53 

- 6 

51 


19060 

190 

30 

+ to 0 


61 64 

81 


- 7 

5 


19755 

a88 

35 

+ 10 57 


6444 


34 

- 6 

39 







6546 

136 

6 

- 6 

19 

575 

31^54 

871 

31 

—38 36 


67 6a 

165 

57 

- 6 

38 


3 ao 46 

334- 

3 

-38 15* 








33351 

5 

34 

-37 53 

67 7 h. 

83 57 

3*5 

16 

- 6 

35 


337*54 

60 

19 

-37 59 


8447 

48 

53 

- 6 

38 







8545 

6a 

58 

- 6 

37 

58a 

33351 

2^91 

43 

+ 14 I 
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Group Pa^ Longitude 


5444 
6546 
67 6n 

695* 

7*45 

7449 

13 * 53 

i')3 66 

13450 

1*5 49 
136 55 

13749 

14045 

141 40 
14a 45 
143 55 
14458 

14345 

143 5<5 

144 58 
147 50 

15038 

15038 
15^3^ 
157 55 
159 53 

176 6a 

177 34 
18a 58 
1845® 
18553 

187 73 

17350 
176 oa 

17734 

17350 
176 6a 

17734 

18553 
187 7a 
189 58 
19054 

T9a63 

193 71 
19448 


O / 

a8 4a 
43 <5 

73 54 


lOI 

4 

I4I 

58 

170 

40 

81 

47 

96 

55 

109 

8 

133 

33 

137 

56 

151 

9 

II9 

3 


133 34 

147 14 

163 I 

177 34 

86 46 
100 56 
1x6 5 

158 16 
199 aa 

xia a8 
T96 a 
ax a aa 
339 55 

lai 34 
133 19 

ao6 48 
*34 30 
i4S II 

378 56 

155 48 
ao3 a 
ai3 4a 

136 17 
180 4 

190 3» 

135 »5 
165 49 
19a 14 
305 9 
*34 II 
a49 aa 
a59 a8 


Lotitiado Group 


o / 

+18 ag 
+ 18 50 
+ 18 57 
+ 18 57 
+ 18 a6 
+ 18 3a 


+ 15 53 
+ 15 3*5 
+ 15 31 
4-15 <s 
+ 15 14 

+ 14 47 
+ 15 19 

+ 15 9 

+ 14 51 
+ 15 II 
+ 15 33 

+ 7 58 
+ 7 55 
+ 8 14 

+ 7 44 
+ 7 47 

— la 36? 
—la *9 
-la 47 
— la 48 

“I3 4 

— la 46 
— la 15 

— 13 31 

— la 36 
— la 13 

+ 11 54 
4 -n 37 
4 'ii 33 

-15 o 
—15 a8 

-15 19 

— aa 13 
— aa la 
-aa 15 
— aa 3a 
—aa 38 
— aa 39 
— aa 37 


19855 

19965 
30053 
301 56 
30349 
30563 
ao6 64 

301 56 
30349 
30563 
306 64 

3x155 

313 66 

30349 
30563 
ao6 64 

31155 

313 66 

30563 
ao6 64 
311 55 
313 66 

31963 
aai 55 
aaa 59 

3335* 

33649 

31963 
aai 55 
aaa 59 

33353 
aa6 49 

33949 

aai 55 
aaa 59 

333 53 
33649 

33949 

33348 

33949 

33348 

333 5* 

338 51 

339 5« 
33949 


Longitade 


o / 

164 38 
180 16 
193 13 
ao6 45 

333 43 
363 58 
378 13 

140 5 

167 50 
197 40 
aia I 
381 35 

311 11 

158 3» 
187 45 

303 31 
37a II 
30a 14 

177 31 

193 8 

361 16 

390 57 

307 46 

335 II 
349 3<5 
a6a 35 
304 39 

177 9 

304 9 

ai8 9 
331 3a 
37a 55 
314 59 

173 30 
188 4 
aoi 3a 
343 38 
384 II 

336 7 

300 34 
340 13 
354 8 
3*1 15 
335 38 

170 50 


Latitndo 


o / 

+17 13 
+17 17 
+17 5 
+17 3 

+16 58 
+ i <5 53 
+ 16 48 

+ 10 51 
+ 10 45 
+ 10 58 
+ 10 58 
+ 11 18 
+ 11 38 

-15 43 
-15 43 

-15 39 
-14 47 
— 14 31 

-16 51 
-17 »5 
-17 3 » 
—17 o 

+ 7 39 
+ 7 48 
+ 7 49 
+ 7 48 
+ 7 51 

+ 19 13 
+ 19 »7 
+ 19 37 
+ 19 39 
+ 19 5 
+ 19 I 

4- 14 6 

+ 14 9 
+ 14 3 
+13 58 
+ 14 19 
+ 14 38 

+31 33 
+ 31 4 » 
+ 31 30 
4-31 II 
+31 15 

+34 18 
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Group 

Day 

Longitude 

Latitude 


4 

5<5 
31* »3 


323 2 


249 42 


226 8 


271 44 


355 I 

186 43 
201 II 
215 16 
244- 26 

*99 53 

314 20 

3»9 13 
343 *9 
357 34 

i 9 » 35 

221 9 

<i 73 49 

289 8 


+ 24 28 
+ 24. 44 
+ 24 - 45 
+ 24- 33 


+ 14 49 
+ 14 30 

4-15 1 


+ 14 37 
+ 14 3 ° 
4-15 4» 


•12 22 


4-14. 22 
4-14 21 
4-14 18 
+ 14 H 
+ 13 3 » 
4-14 3 ^ 
+ 15 ® 
4-14 S '5 
4-15 21 

4-15 
4-14 53 
4-14 54 
4 - 14 * 47 


— 10 

42 

— JO 

41 

— 10 

50 

— 10 

25 

— 11 

45 

— 11 

31 

— II 

50 

— II 

53 


Longitude 


303 43^ 
318 I 

33a 34 

» 34 ' 33 


Latutndo 


14 
14 
4-15 14 


5 

4-21 

5 » 

33 

12 

4-22 

7 

a 53 

36 

- 9 

26 

284 

28 

- 9 

21 

341 

18 

- 8 

53 

35 ^ 

7 

- 9 

14 

»59 

57 

- 7 

55 

3^5 

7 

- 8 

5 

3»8 

57 

“ 7 

5 » 

357 

7 

- 8 

35 

10 

43 

- 8 

35 

52 

33 

- 9 

7 

267 

24 

—20 

59 

280 

57 

—21 

I 

322 

22 

— 20 

41 

30 

II 

— 20 

I 

40 

55 

—20 

20 

282 

4 

- 9 

44 


8 

58 

49 

43 

54 

29 

271 

»3 

339 

3 

355 

53 

37 

4 
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MR oahbiitoton's observations 


Group 

Day 

Iiongitude 

Jjabtudo 

Group 

Day 

Longitude 

Latitude 



0 / 

0 / 



0 / 

0 t 

873^ 

33140 

330 38 

—*0 17 


35a 50 

39 39 

+ 7 9 


33»58 

347 6 

— ao 2% 


333 31 

54 0 

+ 7 16 


3333* 

*7 56 

—90 13 


35450 

67 47 

+ 7 !»0 


33<5 34 

4» 3<S 

—90 17 









903 

154 

33 3^ 

+ 5 43 

884 

33<J34 

*78 0 

+95 8 


a 53 

47 43 

+ 5 40 


34330 

13 35 

+25 39 


3 58 

63 9 

+ 5 54 


34448 

«7 17 

+»S 37 


549 

89 41% 

+ 5 






0 60 

104 44 

+ 5 ^8 

889 

34330 

a89 39 

+ IQ 49 






34448 

304 13 

+ 10 44 

949 

7348 

90 58 

— 13 I 


34949 

16 5 

+ 10 35 


7045 

61 36 

“la 35 


331 <5o 

45 39 

+ 10 5* 


79 45 

104 37 

— 13 38 


33^30 

58 II 

+ 10 56 


8044 

118 36 

-la 5 


35331 

7* 34 

+ 10 54 


81 69 

135 34 

— II 46 


35450 

85 59 

+ 10 49 


8»4« 

14^ 39 

— II 41 

890 

34448 

283 46 

+ 7 30 

950 

7<>45 

59 *3 

+ 6 54 


34949 

35*5 

+ 7 18 


7945 

109 14 

+ 6 30 


351^ 60 

a6 36 

+ 6 58 


8044 

1x6 33 

+ 6 44 


It does not lequito xnucli consideration to see that the effect of a moderate enor of 
position of the Pole as assumed in the reduction, wiU chiefly be felt m the latitudes, 
while the deduced longitudes will be affected by a very small and nearly constant 
amount, and consequently that the mequahty pioduced in the Noith Polar Distances 
will be the best foundation for the desired coriections If a circle be drawn on papei 
repiesenting any true parallel of latitude, the centre bemg the true pole, and any position 
of the fnluft pole be assumed, the general value of the mequality is at once seen, and the 
relative position of the longitude at which the inequality vanishes or becomes a maximum 
But the exact relations are found as follows 


Let £ be the pole of the Eohptio 
P Stdi’b tme Pole 

P' asstoaed Pole 

N' aaBumed Hode 

(aad N'FK=9 o'’) 

PK«I, FK=r, !aidPKF=N--F 

Xieb S be a Solar Spot 

PS=8, FS=8', 

8'-8=FQ=FF cob (PFN+NT'S) 

ssPF ooB PFN' COB PF Bin PFN' am a' 
=X COB o'— T Bin o' BnppoBe 
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■where a' is the computed longitude of the Spot from the assumed node^ as given m my 
prmoipal catalogue of positions^ and extracted in the senes recopied above from it 

If X and T can be found from a senes^ or from many combmed senes of observations^ 
the inequahty is readily found from the relations 

PF = v/ X® + Y® , tan PFN' =~ 

and inasmuch as 

X = PF 008 PFN' = PE = (N - N') sm I, 

Y =PP' sm PP'N' = FE= (I - I'), 

the followmg' give the true elements 

I = r + Y , 

N = N'+ X cosoo I 


We have to consider next m what way these quantities X and Y can most advantage- 
ously he found from the whole of a number of separate series of Spots, affected each by 
errors of observation and individual proper motions , and at the outset it may he well to 
recognize that with such data as floating objects visible on a fluid surface but for a few 
days at a time, the problem can only be defined to he, 'To find that position of Pole 
winch shall the best reduce these motions to parallelism, and, if any systematic drift 
towards either Pole shall he found, to symmetiy with respect to the concluded Equator ’ 

I will first give a specimen of the treatment of a single senes of observations 
Group 60 

Let 175 54 be taken, aa ongm of time, -f-io ° ao'+rf (a small unknown quantity) the true 
latitude at this tune, and the change of latitude m one day caused by proper motion, 
necessarily supposed uniform throughout the observations m the absence of knowledge to 
the contrary, or of any law of variation The true latitude at any other time will be 

+ 10° 30' + d — (#—176 54) , and by our formula this is 

= D' + (X cos a' — • Y sm a') 

We can therefore from Iho formula 

X. cos o' — Y smo' = d + (10° 30'— (^ 7 ^ 54 “■ 

form an equation of condition from each observation 


Thus, from senes 60 , we have the followmg 

— 793 X — 613 Y = d — 

— 911 X — 414 Y = d + 

— 980 X — 183 Y = d + 

— 996 X + 071 Y = d — 


o' + 395 A 
7 + 303 A 
7 + 301 A 

6 + 100 A 
2 n 
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— 955 X + 305 T = rf - 4 + 003 A 

— 844 X + 536 T = rf - a - 098 A j 

— 585 X + 730 T = rf + 3 — 195 ^ ^ 

— 47a X + 880 Y = rf + la — 300 A 

— a36 X+ 973 X = rf4- 4 — ^ ■* 

Ehminatmg d by subtraction of the mean of aU these equations from each one, 

— oa9 X — 865 Y = — a'3 + 395 ^ 

— 148 X - 658 Y = + 4 7 + 3o» ^ 

— ai7 X — 435 Y ss + 4 7 + aoi A 

— »33 X — 183 Y sa —83+ 100 A 

— 19a X + 031 Y =s - 6 3 + 003 A 

— 081 X + a8a Y = — 4 3 — 098 A 

+ 078 X + 475 Y =s + o 7 — 195 A 

+ a9i X + 6a5 Y = +97“ 3°° ^ 

+ 5a7 X + 719 Y = + I 7 - 40a A 

Betammg A on the right hand side and solvmg these equations by the method of mini- 
mum squares, there result 

X =! + 8' 75 - I 035 A 

Y = + 4 00 — o 488 A 

from Tfhich we see that if A = + 8', or if there is a proper motion of only 0' 8 per diem 
towards the equator, the signs of the corrections change, and this is a very small and 
possible quantity 

Tahe an equidistant South senes, No 59* As before, let A mdicate motion South- 
wards By premsdy similar steps, we shah £nd from this senes, 

X aa + a' 31 — 0511 A 

Y = + 3 85 — 0780 A 

If, m summing up a number of such lesults, we simply neglect the effect of A, by wnt- 
mg zero for it in each equation, we denve a mean result which for the above will be 
simply 

X = + 5' 53 ,■!■=+ 3' 93 

If, on the other hand, we assume that the values of A depend on the latitude, and in 
equal latitudes have equal and opposite signs, we should then divide out the co-effiments of 
A, and wnte our results thus — 

+ 0970 X =+ 840 — A, 

+ ^ 957 X «+ 4 5a — A, 

smularly 

+ ao5o Y + 8ao — A, 

+ ia 55 Y sa + 489 - Aj 

whence adding and wntmg 

A, + Aj = o 

X = + 4'4i , X « + 3'95 

The method of procedure, which I have heie apphed to two senes, might be apphed 
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to numeious paus North and Souths but another obstacle Tnll be found to occur, m addi- 
tion to the great labour of the process, namely, that when a certain number of satisfac- 
tory pairs of series have been chosen from out of the 86 at disposal, the others will not 
pair together in any satisfactory mannei, two and two, with due regard to weight, and 
we seem to require, at the same tune, a readier and more general style of treatment 
Such IS the following, which I finally adopted JHach senes of observations yields a 
certain number of observed values of Si coiiesponding to observed values of a from 
which we can obtain a senes of equations 

8^ — 8 = X ooa a — Y am a 

8^ — 8 = X COB h — T sin h 

8^ — 8 = X cos c — T Bin c 

fiom winch, by subtraction, we can form the followmg equations, mdependent of 8, the 
actual Noith Polai Distance, 

8j — 8^ = X ( cos b — cos a)— T (sin 5 — sin a ) 

8J — 8^ = X ( COB c — cos i ) — T ( sin c — sin 5 ) 

and determine values of X and Y from the successive differences of ^ as observed In 
ordei to determine the values of X and Y, which lesult from the totahty of a large 
number of senes of observations, it is most convenient, however, to interpolate other 
values of S' for previously selected values of « at equal mtervals, such as 30 degrees, 
to tabulate the observed differences of S' for each senes for these angles and to take the 
mean values of ( ) , ( 5^ j ) , etc as the data for the determmation 

of the values of X and Y The table which follows will render the process perfectly 
clear, and the only point requinng ftuther explanation is the process of mterpolation fol- 
lowed, which it will be seen has the advantage of getting nd m a degree of the mevit- 
able errors of observation Suppose we have a senes of observed numbers for eqtial 
intervals of time, such as the following in the first hue below, take them means two and 
two, as m the second hue, and again the means of the first means two and two, as in the 
third line, 

454 i 478 , 490 1 53*5 J 588 , 5t 4, etc 
465 , 484 , 513 , 56a , 601, etc 
475 ; 498 , 537 » 58», etc 

it will be appaient, particularly on laying down these values graphically, that by the 
substitution of the numbers m the third hne for those m the first hne, the irregularities of 
the values (supposed to be observed values) are in a great measure mutually destroyed, 
while the law of progress is left mtact I have apphed this piocess to the observed values 
of 5' for each series of observations of the spots selected as data for elements, by laying 
them down graphically, mterpolatmg between them two and two with the observed 
unequal differences of a , and in the second taking of means found values of S' correspond- 

2 H 2 
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mg’ to equal difiwences of Of namely^ at each 80 degrees The tnal of any one case will 
show at once tTmt there is no difficulty in so doing In this manner I have substi- 
tuted for the original senes of observations the following mterpolated senes, in which the 
arrangement Mows the order of North Polai Distance and North Polar Distances are 
substituted for latitudes as required by the formula 
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Spot 

a' 

S ' 

Diff 

3 ® 

0 

90 

0 / 

n 54 

/ 


120 

40 

-14 

770 

0 

00 

rt 

73 47 



210 

59 

+ 13 


240 

73 4 

+ 5 


470 

10 

+ 6 

709 

90 

74 17 



120 

47 

+30 


150 

75 4 

+ 17 

720 

120 

74 45 



lijo 

55 

+ 10 


180 

74 40 

-15 

815 

210 

74 59 



240 

75 5 

+ 6 


270 

9 

+ 4 


(JOO 

II 

+ 2 


330 

75 9 

— 2 

839 

210 

74 54 



240 

75 3 

+ 9 


370 

10 

+ 7 


300 

75 19 

+ 9 

808 

180 

75 14 



210 

4 

— 10 


240 

0 

“ 4 


370 

75 3 

+ 3 

814 

180 

75 37 



310 


+ 3 


340 

33 

- 8 


370 

10 

—33 


300 

4 

— 6 


330 

75 I 

” § 


360 

74 55 

0 

79a 

180 

75 53 

+ 5 

310 

58 


340 

57 

— I 


370 

50 

- 7 


300 

35 

■-15 


330 

75 »» 

-13 

582 

300 

75 56 


330 

50 

— 5 


360 

43 

- 7 


30 

75 37 

— 6 

00 

90 

76 35 




a' 


0 

120 

150 

747 

180 

210 

775 

150 

180 

210 

240 

270 

300 

889 

200 

330 

360 

30 

60 

90 

5 i 3 

330 

360 

60 

90 

485 

150 

180 

310 

340 

370 

50 

150 

180 

310 

340 

65 

340 

370 

300 

59 

370 

300 

330 

360 

30 

7»5 

120 

180 

787 

210 

240 


S' 

Diff 

* 

y 

75 55 

+30 

77 12 

+ i5 

78 30 


30 

+ 10 

79 II 


10 

— I 

I 

- 9 

78 55 

- 5 

45 

— 10 

78 35 

- 9 

79 15 


13 

- 3 

10 

— 3 

7 

- 3 

6 

— I 

79 10 

+ 4 

79 41 


30 

—II 

33 

- 8 

14 

- 8 

79 5 

- 9 

79 51 


53 

+ 3 

43 

— 10 

3» 

—II 

79 14 

-18 

79 35 


35 

+ 9 

38 

+ 3 

79 48 

+ 10 

79 35 


45 

+ 11 

79 37 

- 9 

H 

00 


3 

— II 

81 39 

-34 

i5 

-»3 

80 38 

-18 

81 58 

83 5 

+ 8 

83 15 

+ 9 

0 

OQ 

1 

12 

- 8 
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mb oabeington's obsebtations 



The differences of S' thus found from each senes of observations can now be readily 
combmed by tabulatm^ them as follows, and formmg mean values 


TAJBLH 
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S' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

60 

90 

IZO 

150 

I So 

ZIO 

Z40 

Z70 

300 

330 

360 


Oontmued 
19 7a 

30 74 

31 74 

33 75 

33 75 

M 75 
*5 75 

36 75 

27 75 

38 76 

39 78 

30 78 

31 79 

32 79 

33 79 

34 79 

35 79 

3<5 81 

37 83 

38 83 

39 83 

40 83 

41 83 

42 83 

43 84 

44 96 

45 9^ 

46 98 

47 98 

48 99 

49 99 

50 99 

51 99 

52 99 

53 100 

54 100 

55 loi 

56 103 

57 102 

58 103 

59 102 

00 103 

61 103 

63 103 

63 104 

64 104 

65 105 

66 105 

67 105 

68 106 


-36 —18 — 3 


I + 4 
8 - 9 


+ 6 -13 1 


4-10 + 3 


- 3 +19 
+ II 

+ 4-3 -31 


+ 5 + 7-1 


+ 3+5 


+30 

+ 14 4* 6 — 34 


Sims —54 



770* 
709* 
730 
815* 

839* 

808* 

— 6 814 
792 

— 7 582 
408 

747 
775 

— 3 889 

— II 613 

486 

50 

66 

—34 —33 69 

725* 

787* 

4-18 4- 7 107 

4" 9 + 890“^ 

950 

o 58* 

903 

677 

653 

830 

867* 
86 * 
851* 
381* 
873* 
397* 
59* 
8 n 

57* 
834* 

113* 

949 ' 
459 
730 

753* I 
440 

391* 

51* 
777a* 
, 749* 

6 597* 

3 208 
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ooo 0 00 0 00 0 

so 6 o 90 lao *So iSo »io *40 * 7 © 300 33 o 3 «o 


Con 
; 69 
70 

1 71 

7a 

73 

74 

' H 

76 

77 

1 i’S 

, 79 

80 

81 
, 8a 

83 

1 84 

i H 

1 85 

[mned 
io 5 49 
: 107 10 
. X08 a8 
T09 43 
109 50 
no 18 
no 3a 
no 37 
ni 39 
in 50 
na ax 
114 ao 

114 53 

115 *9 

116 39 

117 51 

118 14 

118 a 5 

-54 

- a 

- 3 

- 6 

- 8 
+i 5 
—tj6 

ll 

- 3 

+10 

+14 

- 3 

+ a 

+31 

+ao 

+i 5 

+27 

■^16 

— la 

+13 

-19 

-13 

+ 9 
4-30 

— n 

+14 

— a 

+ 16 

+14 

+ a 

-38 

+ 13 
+ a 

+ I 

+ 13 

— a 
+ i 5 

+ X 3 

~t8 

-39 

+ 5 

-15 

+ 13 

+ 9 

— aa 

+ 3 

+ ^5 

-77 

- 7 

— I 

+ 18 

— I 

0 

- 8 

—no 

- 8 

- 9 

-35 

- 6 

- 6 
-34 

-63 
+ i 5 

+ 7 

-15 

-25 

+ 9 

— n 

-30 

—104 

0 

— a 

-i 5 

-a 3 

- 8 

307* 

777 i* 

807* 

367 

390* 

8735 

170* 

871* 

157* 

161* 

760 

650* 

619* 

8730* 

180* 

140 

575 * 

173* 

I 

Total Sums 

j 

-84 

+ao 

+57 

+ 12^ 

-4 

+44 

0 

— I2J 

- 7 <S 

-199 

— 112a 

-153 


1 Nos 


17 

11 

ISk 

19 


3 » 

34 

35 

39 

29 

26 


Means 

-38 

+ 12^ 

4 “^ I 

+10 

— 0 2J 

+ao 

00 

-04 

— 2% % 

-59 

-39 

-5 9 


WeightB 

47 

41 

33 

35 

44 

47 

57 

58 

59 

54 

54 

51 



On mnltipljmg each of these mean yalnes by its 'weighty summing the yrhole^ and 
dividing by the sum of the vreights, we find a mean excess of — 1' 5, which would imply 
thwt. on the whole there is an average tendency towards the North Pole of 00 seconds m 
the time during which the Sim rotates through 80 degrees I can only legard this as a 
fictitious BTid non-real result ansing firom the omission of some small correction wheieby 
the angles of position come out too great m the first half of any Spot’s passage over the 
dialTj and too small m the second half The omission of 0 , the correction for non- 
verticahty of the bare, will not account for the result If the correction to the angle of 
position had been 

— 61 ( 4 + BXn* o' ) instead of + 6 ( J — sm* o') 

the discrepancy would have been immediateiLy explamed, but the correction given m the 
text IS plainly correct on general considerations as well as m its detailed proof It is pos- 
sible that the omission of the correction fiir refiraction may be the cause, m conjunction 
with the cncumstance that for the most part the observationB were made after noon 
Howev^ this may he, for I cannot now mtroduce this correction, masmuch as m our 
present mgjnry we are only concerned with that part of the mean differences which follows 
the law of the sme, and presents an equal departure ou the whole on either side of zero, 
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we must deduct this quantity —1' 6 from om previously determmed results before seek- 
mg- the values of X and Y 
Our data thus become 


Diff 

Wts 


o° 30° 5 o° 90® iao° 150° 180° 2,10° %^cP 300° 330® 360® 

-23 +25 +^'3 + 3^5 +15 —07 —54 -»4 - 4'4 

47 41 33 35 44 47 57 58 59 54 54 5 ^ 


and give the followmg equations of condition 


( - 

134 

X 

— 

500 

T 


— 

a 3 ) X 4 7 

( - 

365 

X 

— 

355 

T 

= 

+ 

HI 

X 

( - 

500 

X 

— 

134 

T 

= 

+ 

7 6 ) X 3 3 

( - 

500 

X 

+ 

134 

Y 

= 

+ 

a 5 ) X 3 5 

( - 

355 

X 

+ 

355 

Y 

= 


I 3 ) X 4 4 

( - 

134 

X 

+ 

500 

Y 

=s 

+ 

3 5 ) X 4 7 

( + 

134 

X 

+ 

500 

r 

OS 

•f* 

I 5 ) X 5 7 

( + 

365 

X 

+ 

366 

Y 

= 

+ 

I 0x58 

( + 

500 

s + 

134 

Y 

?=: 

— 

0 7 ) X 5 9 

( + 

500 

X 

— 

134 

Y 


— 

5 4 ) X 5 4 

( + 

355 

X 

— 

355 

Y 

= 

— 

» 4 ) X 5 4 

( + 

134 

X 

— 

500 

Y 

= 

— 

4 4 ) X 5 I 


which, when solved by the method of least squares, give the values 

X = - 5 a4 Y = + 45* 

and therefore 


S' - 8 = 5 9 


P * 

COB ( a' + 139 10 ) 


for the mequality m the value of S', as deduced from observation by the assumed 
elements 

I = / 10^ and N = i?4° 30^ for 18540 

and therefore as the true elements 

I s= / 14'5 and N = 73° 49" for 18540 


As a check on this result, I have next made a further selection of 60 of the best series, 
namely, those marked m the above table with an asterisk after the group-number, and 
have submitted them to similar treatment On summmg the differences multiphed by 
their weights it is found, as in the case of the whole, that there is again a mean excess of 
motion towards the North of 0' 9 for 30 degrees of rotation I deduct this amount as 
before, on the same grounds, and then find the followmg data, 

0® 3P® 56 ® 90® lao® 150® 180° aio® 340° 370^ 300® 330® 350® 

Diff -39 +o'4 +59 +130 +5 7 +64 -03 +05 -07 ^58 -37 - 5'5 

Wts 41 3 » 33 36 51 5 <J 57 5 ® 5 i 45 

2 I 2 
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from winch, by aimJar treatment as in the former case, I find 

X = — 787 and T = + 733 

the correq)ondmg meqnahty 

S' — 8 = 10 7 COS ( o' + 137 ® ) 

and fiir true dements 

1 = 7“ 17 3 , N = 73** a8 for 18540 

It IS desirable to pomt out, what mspection will otherwise show, that the distribution of 
the senes of spots sdected as data, is in each case very unifoim In the case of nil 
86 gioups, 21 senes have greater N latitude than 16 degrees, 22 senes he between 
16“ Nor& and the equator, 22 other senes between the equator and 16“ South, and 
21 senes have greater South latitude than 16 degrees In the case of the 60 senes of 
supenor character, 80 are N senes and 80 South 
I flatter myself that this method of treatment will be considered at the same time con- 
vement and accurate m prmciple, and that the result amved at wfil be hdd to have 
supenor weight as an astronomical deternunation to those of the same elements by my pie- 
decessors m tbislme of mquiry The elements of M Laugier were based, as stated in 
the Oomptes Bendus for 1842, Deuzieme Oahier, page 940, on 20 senes of observations 
made and discussed by himsdf, and are as follows, 

I = 7** 9 , N = 75° 8^ for 1840 0 

It IS to be regretted that his Memoir, though recommended foi pubhcation m tlie 
Journal des Savans Etrangers, has never been pnnted, and that its future pubhcation 
lemams still uncertain, perhaps I should say now improbable, for I beheve his detenm- 
nations to be the best previous to my own, and they wih be found to he between my values 
and the only others which can be placed m competition with the two, I mean those of 
Dr Bohm The Elements of Dr Bohm are given m his elaborate Memoir, Aus dem III. 
Bande der Denkschnften der Math Olasse, &c &;c der Blaiserhchen Akademie zu Wien, 
1862, and are I = 6 66 7 , N = 76 46 9 for 1883 0 and depend on 18 senes of 
observations, which the reader can refer to if he thinks desirable I will only remark 
that his process of treatment being somewhat myolved, it is not easy to ezamme the 
details, and that the use of Dr Bobm’s values m my reductions would have led to 
the very noticeable mequahty 

S' - 8 s= 31 5 ooB ( o' + 144“ 15 ) 

mdicatmg with certamty the necessity of large corrections of his Elements m the direction 
of M Laugier’s and mme 

Considering that firactions of minutes cannot as yet be determmed, I propose for 
future adoption the Elements 

1 = 7 15 j N ss 73** 40^ for 1850 o 
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till clearly superseded by the supenor meaus and length of observation of some succeedmg 
Astronomer, who can devote more than eight years of contmuous reseaach to the subject, 
tnlffl advantage of finer skies, and I hope Photography I beheve I shall be not far 
wrong in saying that a sensible improvement on the above values will not be obtainable 
by an expenditure of less than five thousand pounds 


SE0TI0]N[ Y. 


On the tendency op Spots to diveeoe 


The fact will be best studied by refeience to the diagrams It appears to me to be 
only exphcable by the tendency of spots to break out two and two oi to subdivide, 
coupled with a gyratoiy motion of their parts, which for every spot in the same hemis- 
phere Will take place m the direction of rotation around the pole of that hemispheie, or 
what is called right handed in the South and left-handed m the North Hemisphere 
The outer portions of two contiguous spots will therefore have opposed motions pioducing 
mutual centrifugal pressuie 

Compare first the following seiies where the tendency is exhibited m mere dots 

Spots lo, ii 4 j 155 and aaS 

Next, the following five instances of subdivision and divergence 

Spots i8», M4, *90, 697, and 813 

The foUowmg are ordmary cases, some very remarkable, as for instance 188 

Groups S 5 > 99j ^83, 349^ ®93> 3 P 5 ) 487j 

639, 545, 687, 706, 707, 75a, 8 1 1, 894. 9°6> 933j and 939 

There are cases in which the absence of this tendency is equally to be remarked ' 

See 79, 139, 393, 413, 4^9, 664, ZS4) 93^> 94i> “id 951 

The impression which these examples are calculated to produce would be more forcibly 
conveyed if the figures to which the numbers relate could agam be given collectively, 
but the necessarily large amount of illustrations which the subject involves, forbids 
iTitlnlg in g m any repetition which can be avoided, and I must put the reader to the 
tiouble of referring to the figures m them senal order 
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SEOTIOlSr YL 


Ob’ Bboubbbnoe in tee same Beiqhboubhoob 


I HA.’V’E 'tibLOU^ht that an xndex to siicli cases of probable recurrence as I bare noticed 
would be desufable^ as the possibility of the cause of formation of a spot remaining after 
disappearance^ and giving use to a second and third is a pomt of some consequence 
the theory of their oiigin The ranabihty of form renders it almost impossible to 
come to any decision on which argument might be based 

Oompare Qroups 58 oad 63 ‘—58 is a single qiot tending to extinotion, wbiob. is snooeeded next 
rotation by 631 a complex group m the some neighboorliood a little North 

144 and 146 — Difforent in the same position 

xSi and 179 —One component of 17a oocnpies nearly the position of 161 when last seen 
1^7 and 171 —The first must haye disappeared 
174 and 184 — Y eiy smuler and oeirtamly dilEsrent 

179 — ^The ** following” porhan yisibly reoayes a oonsiderable re>development in the latter half 
of its passage oyer the disk 

184 IB followed by 19!% m the same position 

183, I94j aQ4 and an — 194 is probably identioal with pert of 183^ but 1104 is a renewal aAm 
eniaie obhteration^ and aix is a second renewal m the same part 

193 and 903 — Y eiy similar oatbrealcs 193 must bare disappeared seyeral days before the first 

appearanae of 

aao and aag — ^Ebcamme the aooesslon to aa^ and oompare with aao B 

567j 690 and 71Z — Seem to be three snooessiye ontbreaks m nearly the same part 

703 and 733 — Dots m nearly the seme place 

794i> 7«4 and 74^$ —Three snooessiye oatbrealcs 

817 and 84s — Bistmot oobbieaikB 

854 and 940 each reoeiye considerable accessions m their passage oyer the disk 
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oojvrcLUDma siOTioiNr. 


Fbom a desire to dismiBs this self-imposed task for the present, which of late has been 
continued with much peiaonal mconvenience, I forbear heie to enter On the evidence 
which the motions of normal spots afford of the existence and extent of a refractulg 
atmosphere round the Sun The method has been sketched out elsewhere and an 
example of its apphcation given Much additional matter is contained in this memoir 
for followmg on the inquiry at a future time 

I equally foihear from theoretical speculation on the ongm of the term in the Rotation 
of the Photospheie depending on the latitude The general fact which it more accu- 
rately expresses of Rotation at the Equator faster than the mean angular motion, 
however, appears to me strongly to support the views expressed by Professor W 
Thomson in his memoir on the Mechanical Energies of the Solai System,” (Trans 
Roy Soc Edin Yol, xxi) m which a continued acceleration of the Sun’s rotatory 
motion IS shown to be one probable consequence of the vortical motion of the meteonc 
matter which is there shown to he the most probable source of the Solai heat and hght 
In the absence of an impressed motion from some such external souice it would be 
expected that the cuirents of the surface of the Sun would resemble those of the Earth’s 
ocean and atmosphere, and he Westerly and towards the Poles in the tropical latitudes, 
and Easterly m the higher latitudes , the direction of Rotation m each case bemg the 
same, and the Equatorial region in each the hottest 
At the end of the senes of illustrations I give a Plate on which aie laid down to 
scale, Istly, the variations of Spot-frequency, 2iidly, the variations of the distance from 
the Sun of the Planet Jupiter, and Srdly, the variations m the Impeiial average price of 
wheat as puhhshed by Mr Stanton of the Estates Gazette OMce m Fleet Stieet The 
first of these curves is deduced by mterpolation fiom the annual mean numbers deduced 
by Pi of Wolf of Zurich, from various ancient senes of observations which he has 
sought out and collected, and which are given m No 12 of his Mittheilungen uher 
die Sonnenflecken,” p 72 The extension backwards which Prof Wolf has thus given 
to what was previously known on this penodic variation is extremely valuable, and 
presents a problem for solution of very high importance, and which has been for some 
years before me as a subject of thought I purposely contrast with it the variations of 
Jupiter’s Radius Yector, as offering the only approximate agreement which I have been 
able to perceive It will be seen that from the year 1770 there is a very fair general 
agreement between maxima of frequency and maxima of Jupiter’s Radius Yector, and 
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between and minima, with such an amount of loose discrepancy as to throw 

graye doubt on any hasty conclusion of physical connexion In the two periods which 
precede that date there appears to be a total disagreement, and although the data for 
frequency are less certain for those years, yet the general form of the curve of Prof 
Wolf IB probably too well established to admit of anything like reversion by the addition 
of other obseivations which have not yet come to hand In this case, though unfavour- 
able to oui puipose, it IS important to see before us an instance in which eight consecu- 
tive casM of geneiol but imperfect agreement between the vanations of two physical 
phenomena are shown to be msuffiment to base any conclusion upon, at the same time 
that th^ powerfully stimulate further inquiry with the view of ascertaining whether the 
dasmepancy may admit of futuie explanation I attach no importance to the wheat 
diagram, but data of this kmd were employed m anmterestmg and onginal investigation 
of the elder Herschel which has been frequently referred to in subsequent years The 
present diogiam appears to me rather to indicate that, concurrently with abundant and 
deficient crops, social and pohtical causes affect prices to an extent sufficient to destroy 
then value for the puipose for which he selected them * Eetuming to the Jupiter cuive 
and b e fl wTig m miTid the pait which the material of the Zodiacal light plays in the 
opinion of Prof Thomson, I suggest that it deseives consideration whethei the mass of 
Jupiter may not affect the variations of Solar Spot-frequency indirectly through bis 
possible mtermediate action on the ring of matter constitutmg the appearance termed the 
Zodiacal hght If this view should be thought of any weight it wiU be seen to be 
desirable that m establishmg a specml station for the further observation of Solar 
phenf>TP«"9j a situation should be selected, where at the same tune observations may be 
made under the most advantageous circumstances on this nng of matter, of which so 
httle IB exact is yet known, and this leads at once to the conclusion that such 
a tropical station as Oaptain Jacob had mtended to occupy m India is the most 
suitable for the purpose, Theie at an elevation of 6000 feet above sea, almost con- 
tmuotts observations might be made on both phenomena sunultaneously, andm no other 
thaB a BUBilar po6itL0ii» 

It hardly needs the addition of my opmion that in future observationB of the Sun and 
hiB Spots, the methods of photographic registration and of Nature prmtmg of the 
results, brought to a high state of completeness and efficiency by Mr De la Rue are 
obviously those to be followed, rather than the method of sketchmg and time observations 
which I have employed, while those improved processes were not yet worked out I 
refer particularly to an admirable specimen recently published by Mr De la Rue m the 
Monthly Notices of the Royal Astronoimcal Society 

• It mil probably be noticBd, that no ptemondy munfotmed peraon conld from the omve infer the year 
of the alolitiozL of tie Ooni IiawB 
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